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THE SCIENTIFIC AMERICAN GOLD MEDAL FOR SAFETY 
DEVICES. 

One of the most encouraging signs of the moral up- 
lifting of the race is the unmistakable growth in these 
later days of the humanitarian sentiment. The dig- 
nity of the human body, the sanctity of human life, 
are swiftly emerging to their full and proper recogni- 
tion. The reproach has lain too long at our doors 
that, as a people, we were so madly bent on the pur- 
suit of wealth that we cared little who might fall by 
the way, if only the goal were swiftly and grandly 
won. To the question: "How much then is the life 
of a man worth more than that of a sheep?" we have 
made answer by rolling up a record of over half a 
million annual maimings and killings that may well 
put us to the blush. 

Therefore it is gratifying to realize that the move- 
ment set on foot by the American Institute of Social 
Service for the promotion of an American Museum of 
Safety Devices is meeting with marked success. 

In view of the fact that a very large percentage of 
these accidents is ' absolutely preventable, the edi- 
tors of the Scientific American have decided to offer 
a gold medal, annually, for the best device for the pro- 
tection of life and limb, produced during the year; 
said award to be given by the American Institute of 
Social Service, after the Board of Experts has passed 
upon the devices submitted. 



THEORY AND PRACTICE. 

In the current issue of the Supplement we publish 
two investigations of the conditions existing, or pre- 
sumed to exist, on the curve on which the recent de- 
railment of an electric train took place on the New 
York Central tracks near this city. The first of these 
is concerned with the pressures of the driving wheels 
against the outer rail; the second determines the 
shearing strength of the spikes, which, by yielding, per- 
mitted the rail to be displaced. The investigation of 
the lateral pressure exerted by the drivers, which was 
made by George F. Swain, Professor of Civil Engineer- 
ing of the Massachusetts Institute of Technology, 
shows that, under the conditions assumed, the leading 
outer driver, at a speed of 70 miles an hour, would 
exert a pressure against the outer rail not exceeding 
3,500 pounds. The investigation of the shearing 
strength of six spikes showed that they gave way un- 
der an average shearing load of 19,740.5 pounds. This 
would indicate that, under the conditions assumed, 
there was a factor of safety of between five and six 
against failure. 

Now, while Prof. Swain's calculations are absolutely 
correct, and it is shown that theoretically it was impos- 
sible for the electric locomotives to have sheared the 
spikes; as a matter of fact, the conditions assumed for 
his calculation never exist, and in the very nature of 
things cannot exist, in actual railroad operation — a 
fact which is recognized when Mr. Swain states in his 
report, that it is "not necessary to call attention to the 
uncertain elements involved." The low pressures ar- 
rived at would obtain, only if the curve were laid out 
with absolute mathematical exactness; if the super- 
elevation of the outer rail were, at every point in the 
rail, of the exact theoretical amount for the curvature 
and the speed; if the density and elasticity of the rail 
were perfectly uniform; if the outer edge of the base 
of the rail were bearing snugly against every spike; 
if the ballast beneath every tie were tamped so as to 
give an absolutely equal amount of reaction of the bal- 
last against each tie; and lastly, and perhaps most 
important of all, if the electric locomotive were built 
with absolute fidelity to the design, and all the parts 
of it were functioning with the accuracy of a high- 
grade watch; then, and only then, would it be safe to 



accept Prof. Swain's figures as indicating the actual 
pressures developed. 

As a matter of fact, however, not one of the above- 
named conditions exists in actual practice, and in 
many of them, the divergence is apt to be very great 
indeed; moreover, where the divergence is of such a 
character as to permit what might be called the stat- 
ical stresses of these calculations to be changed into 
dynamical stresses, that is to say, wherever slackness 
of adjustment, or irregularity of the vertical or hori- 
zontal contour of the rail, permits pressure to develop 
into momentum, the resulting stresses will immedi- 
ately mount up far beyond the figures herein found for 
the condition of an ideal locomotive riding over an 
ideal track. 

As illustrating what we mean, it is assumed in the 
investigations that the lateral displacement of the 
outer rail is resisted partly by the strength of the 
spikes, and partly by the friction of the base of the 
rail on the tie plate. The lateral pressure of the lead- 
ing driver on the rail is found to be 8,400 pounds. The 
frictional resistance of the rail base on the tie plate 
is assumed to be 25 per cent of the vertical load of the 
driver, or 4,735 pounds, leaving a resultant pressure On 
the spike of about 3,500 pounds. But let us suppose 
that, as the combined effect of furious driving and of 
some irregularity in the track, such as a flattening of 
the curve, or a local sag in the grade, the locomotive 
should commence to surge heavily against the outer 
rail, and that the blow of this 95-ton mass, concen- 
trated at a single point (the flange of the leading 
driver) should be sufficient, for an instant, to cause a 
slight canting of the rail, so that contact between base 
and tie plate was had only at the outer edge of the 
former where it impinged on the spike. In that in- 
stant of time, if the inner edge of the base rail lifted 
but a hair's breadth from the tie plate, the 4,735 
pounds of frictional resistance would practically dis- 
appear (the laws of frictional area notwithstanding), 
and the spike would have to take nearly the whole 
8,400 pounds of pressure direct. But the 8,400 pounds 
would no longer be a statical pressure, if we may apply 
the term, and the resultant, dynamic stress, produced 
by the violently-lurching mass of the locomotive, might 
easily carry the figures up to two or three times that 
amount; in which case the 19,740 .pounds resistance to 
shearing in the spike might be exceeded. 

Now that such a condition is possible is shown by 
the fact that on the morning of the accident one of 
these electric locomotives, running around the curve, 
at about the point where the accident occurred, struck 
the outer rail a violent blow, rebounded, struck the rail 
a second time, and then after a few more oscillations 
settled down without leaving the tracks. The impact 
was so terrific that it was thought by those in the cab 
that a derailment was inevitable; and, on reaching the 
end of the run, the incident (as was stated before the 
grand jury) was telegraphed back by the engineman 
to headquarters. After such a terrific bombardment 
by a single locomotive, it is little matter for surprise 
that under a double-header running at what was prob- 
ably greater speed, the spikes, possibly already partly 
sheared through, should have given way altogether. 

As a matter of fact, we cannot call to mind in the 
whole field of engineering a single structural element 
regarding which it is so impossible to determine the 
actual stresses to which it is subjected as the modern 
steel rail carrying the heaviest and fastest modern 
traffic. It is at once the most important single ele- 
ment in the whole roadbed, the hardest worked, and, 
in respect of any serious effort, at least on the part of 
the rail mills, to bring it up to the requirements of 
modern traffic, the most neglected. The day is coming, 
if it is not already here, when that miserable black- 
smith's contrivance, the common railroad spike, must 
give place to some form of screwed fastening with larger 
bearing surface and very much greater holding power. 



THE FOUR-DAY LINER. 

The possibility of the construction of a 30-knot liner, 
capable of crossing the Atlantic in four days, has re- 
cently been made the subject of discussion by the naval 
architect who was responsible for the design of the 
battleship "Oregon." This gentleman states that the 
plans are practically finished for the construction of a 
torpedo-boat destroyer of 625 tons displacement, and 
12,000 horse-power, which is expected to be able to 
maintain a sea speed of 30 knots an hour. This will 
be sufficient to carry such a vessel over the transatlan- 
tic course of 3,000 knots in about four days' time. The 
interest of this destroyer lies in the fact that it is to 
be furnished with producer-gas engines, and that it 
will represent the first attempt to apply this system 
of propulsion to a high-speed vessel. According to the 
designer, the machinery will weigh only 210 tons, or 
about thirty-five pounds per horse power. 

It is a far cry, however, from a 625-ton destroyer to 
a 20,000- or 30,000-ton transatlantic liner; and although 
the sponsor of this gas-plant vessel declares that he 
can produce 30,000 horse-power for a total weight of 
500 tons in engine and gas plant, and that with a 
supply of only 850 tons of crude petroleum fuel, it 



would be possible to build a boat that would maintain 
a speed of over 30 knots for 3,000 miles, it is certain 
that such a vessel would be altogether too small to 
have any commercial value in the transatlantic trade. 

Let it not be supposed, however, that we have any 
wish to disparage the enthusiasm of those who believe 
in the future of the producer-gas engine steamship. 
On the contrary, producer-gas engines, in the limited 
degree in which they have been installed afloat, have 
shown the same fuel economy and other desirable 
qualities that they have demonstrated in service on 
land. A well-designed producer-gas engine will de- 
velop a horse-power on one-half of the fuel that is 
necessary in a good steam plant. But up to the pres- 
ent time, these installations have been of small capa- 
city, and they have been subject to the serious limita- 
tion that they are successful only when a good grade 
of anthracite coal is used in the producer; and, of 
course, no large ocean steamship could be regarded as 
a profitable venture, unless she were prepared, in com- 
mon with the steam-driven vessels, to take the ordi- 
nary coal of commerce into her bunkers. At present 
there is no gas-producer which is capable of handling 
successfully bituminous coal, the problem of the by- 
products from such fuel remaining yet to be solved. 
The proposed gas-driven destroyer, however, is to 
make use of crude petroleum, and we understand that 
the experimental work that has been done with this 
fuel has given most promising results. If it should 
prove to be possible by the use of petroleum to pro- 
duce plants in the larger sizes, which will provide the 
necessary volumes of gas to supply engines of the 
size requisite to drive a transatlantic liner, a most 
important step will have been made in the direction 
of the large four-day boat. 

There will yet remain, however, for solution the 
difficult problem of building successful gas engines of 
the necessarily large size required for the development 
of 30,000 to 40,000 horse-power. For it may as well be 
set down, once "and for all, that the units must neces- 
sarily be of large size, and this for the reason that for 
the propulsion of large vessels at high speed, a certain 
minimum diameter of propeller and maximum speed 
of rotation is imposed. Let no one imagine that the 
problem can be solved by the use of multiple gas en- 
gines, driving a plurality of small propellers at high 
speeds of rotation. The same propeller restrictions 
which necessitated the 20,000-horse-power turbines of 
the "Carmania" being designed for such a low speed 
of revolution, and, therefore, of such great size, that 
they practically equaled in weight the reciprocating 
engines of the sister ship "Caronia," will apply in 
the case of the gas-driven ocean liner. For a 30,000 
or 40,000-horse-power producer-gas plant, then, the 
cylinders will have to be of unprecedented size and 
weight, and this will bring the designer up against 
some very serious problems in cooling. Not only must 
the huge superficial area of the cylinders be cooled, 
but so also must the piston rods and pistons. Equality 
of expansion and the prevention of eccentricity of ex- 
pansion would be an absolute necessity. However, in 
view of the ingenious design and marvelous accuracy 
of workmanship displayed in the development of the 
large-powered turbine, we have little doubt that ulti- 
mately the problem of the large-powered gas engine 
will be solved also, and that the four-day transatlantic 
liner will take its place as the rival, if not the suc- 
cessor, of the turbine-driven vessels. The advantages 
secured will be many and gratifying both to the share- 
holders and the traveling public. If petroleum fuel 
should be used, the present large bunker space would 
be available for passenger and freight accommoda- 
tions, the fuel being carried in the double bottom of 
the ship. The dirt, dust, and odor incidental to the 
coal, smoke, and ashes of coal fuel would disappear, as 
would also the enormous smokestacks, which not only 
disfigure steamships, but in view of the enormous and 
little appreciated wind resistance, consume a not in- 
considerable proportion of the horse-power. 

♦< > » 

THREE MONTHS OF DENATURED ALCOHOL. 

Although barely three months have elapsed since 
the Tax-Free Alcohol Act went into effect, the time 
has been sufficient to demonstrate certain possibilities 
of the industries favored by the bill, and to indicate 
some phases of the law which are either inadequate 
or fail to meet the conditions called forth by the use 
of the tax?free spirit for specific purposes. It can 
fairly be said that, in general, the operation of the 
law promises to be satisfactory, and with a few amend- 
ments, it will doubtless successfully fulfill its purpose 
in all particulars. As was to be expected, the law 
became operative without the revolutionizing of 
American industrial and agricultural conditions 
prophesied by numerous too-ardent advocates of the 
measure. The Standard Oil Company, which controls 
our gasoline supply, is still apparently in as flourish- 
ing a condition as it was prior to the first of January, 
and the farmers, with few exceptions, are still utiliz- 
ing their waste products for purposes other than the 
distillation of alcohol: Many manufacturing indus- 
tries, it is true, have enjoyed the immediate beneficial 
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effect of the new law, and have received a healthy 
stimulus, which has not been without its effect on the 
general financial and industrial condition of the coun- 
try. Even the wood-alcohol interests, which opposed 
the passage Of the bill so strenuously, have not suf- 
fered as severely as they declared they would; for 
wood alcohol, which is one of the standard denatu- 
rants required by the regulations, -will be increasingly 
in demand with the wider utilization of denatured 
spirit. 

It is possible to-day to obtain denatured, high-proof 
spirit for 35 to 40 cents a gallon, depending upon the 
locality in which the purchase ta,kes place and upon 
the quantity bought. In New York city, for instance, 
denatured spirit can be purchased for 36 cents a gal- 
lon in five-barrel lots. 

These figures are not discouraging, though they 
hardly permit the present general use of alcohol for 
fuel for motor purposes in competition with petroleum 
and gasoline at, roundly, 15 and 20 cents a gallon re- 
spectively. They indicate that the future of fuel alco- 
hol is quite as promising as its more conservative 
advocates claimed prior to the legislative action. 
There can be no doubt that the price of the denatured 
spirit will decrease with the development of its indus- 
trial utilization, with the wider application of wastes 
to distillation, and with the growing familiarity of 
the farmer and the manufacturer with the subject. 

Shortly after the alcohol bill became a law, the De- 
partment of Agriculture appointed a commission to 
conduct a series of investigations upon alcohol engines 
and the use of alcohol in ordinary internal-combustion 
motors. An interesting preliminary report, to be fol- 
lowed, before long, by a more elaborate account of the 
investigations, has recently been published. It pre- 
sents much interesting data and substantiates, in gen- 
eral, the results obtained in Europe and the deduc- 
tions to be drawn from them. The conclusion, previ- 
ously arrived at by other investigators, that practically 
any explosive engine is adapted to the use of alcohol, 
but that the motor designed specially for alcohol will 
give superior results, is substantiated. One interest- 
ing fact is brought out which, perhaps, has not re- 
ceived a great deal of attention hitherto. This is 
that the possible margin of inefficiency is much higher 
in the alcohol engine than in other internal-combus- 
tion engines. With good management the consump- 
tion of alcohol in an engine not especially designed 
for the purpose can be brought as low as 1.23 pounds 
per brake horse-power, though the fuel consumption 
in the same motor may increase to nearly twice this 
minimum amount without apparent defect in the oper- 
ation of the engine. This fact serves excellently to 
emphasize the necessity for using the specially-de- 
signed alcohol motor in order to obtain the best re- 
sults with this fuel. 

The prospect of producing denatured alcohol on 
the farm economically has been greatly brightened 
by the recent passage of a bill amending the Free Alco- 
hol Act. Under the latter there was no adequate pro- 
vision whereby denatured alcohol could be produced 
on a modest scale, as it was required that the pure 
spirit be removed from the still in barrels to denatur- 
ing warehouses. The amendment makes it permissi- 
ble to transfer the pure spirit to denaturing ware- 
houses by means of pipe lines or tank cars. Further- 
more, it is provided that at distilleries producing alco- 
hol for denaturation only, and with a capacity of not 
more than 100 proof gallons per day, bonded distillery 
warehouses may be dispensed with, and tlie alcohol 
may be stored in cisterns or tanks and denatured 
without removal to a denaturing warehouse. Both 
of the amendatory provisions will be of service in 
reducing the cost of manufacturing tax-free spirit, and 
the second will render its production practicable on a 
far smaller scale than was possible under the original 
law. 

A great deal of independent experimentation has 
been carried out in all parts of the country for the 
purpose of discovering or demonstrating the possible 
use of various waste materials for alcohol production, 
and valuable data have been obtained in this way. 
Contrary to expert opinion, it is held by government 
officials and others familiar with the conditions, that 
under the law as it now stands, the farmer can suc- 
cessfully distill and denature alcohol from his produce 
or wastes on a small scale. Speaking recently on 
this topic, Internal Revenue Commissioner Yerkes de- 
clared that there were absolutely no limitations as 
to the size of a distillery which may be operated under 
the law. He declared, furthermore, that there are in 
existence at the present time over a thousand distil- 
leries, of which the daily spirit-producing capacity is 
less than 30 gallons each, and that many of these 
plants were installed at an outlay of less than $200. 
We believe, however, that the successful solution of 
the problem of farm distillation on a small scale lies 
not in the use of a low-capacity still by the individual 
farmer, for the utilization of the produce or wastes 
from his own land, but is to be found in the com- 
munal still, operated jointly by a number of indi- 
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viduals or conducted by a distiller and operated on 
shares, the distiller being paid for his work in the 
resulting spirit itself, somewhat as the old-time miller 
received payment for grinding the grain, in flour. 
Even if small distilleries can be installed at a com- 
paratively low cost, alcohol can be distilled economi- 
cally and profitably only when the production is con- 
tinuous and on a larger scale than is possible on the 
average farm. 

Prior to the passage of the present law the Ameri- 
can literature of industrial alcohol was, naturally, ex- 
tremely limited, and strange to say, this is true to-day 
of England, despite the fact that the latter country 
has had tax-free alcohol for many years. Recently a 
number of books have appeared, dealing with different 
phases of the subject, and providing in many instances 
excellent means for the education of the layman and 
proving of value even to the expert. Among these 
we call attention to "Industrial Alcohol, Its Manufac- 
ture and Uses," a practical treatise, recently issued 
by .the publishers of the Scientific American, and de- 
scribed at greater length elsewhere in this number. 

^ * 9 fr* 

THE EVAPORATION OF SOLID , METALS. AND THEIR 

COMPOUNDS, ■■■■-■.:■'■■.::■.:';. 

The evaporation of metals at ordinary temperatures, 
which has long been conjectured from their character- 
istic odors, has recently been clearly demonstrated ,,by 
several methods. 

Zenghelis's method is as follows: The metal is 
placed in a saucer in an air-tight glass vessel which 
also contains a piece of chemically pure silver foil, 
suspended horizontally above the metal under investi- 
gation at a distance from 1-25 to 4-10 inch. Silver was 
selected as the material of the foil because it does not 
oxidize rapidly and exhibits considerable affinity to 
non-metals. Its effect is to increase the evaporation 
from the other metal by absorbing the vapor as it is 
formed, so that the volume of the containing vessel 
never becomes saturated. 

Many experiments were made, with copper, lead, 
iron, zinc, the non-metals sulphur, selenium, tellurium, 
and phosphorus, the metalloids arsenic and antimony, 
and various oxides, hydrates, sulphides, and haloid and 
oxygen salts. In nearly every case the silver foil was 
more or less affected. Usually a golden tint, resem- 
bling that of an alloy, gradually extended inward from 
the edge until it covered the entire surface, but every 
color of the rainbow appeared in the course of the 
experiments. The metals were employed in the form 
of plugs, most of the compounds were powders ob- 
tained by precipitation, and some of the oxides were 
formed by roasting. 

Weeks or months were required to produce a distinct 
effect with most substances, though a few days or even 
hours sufficed in some cases. The metalloids and 
non-metals, having a greater affinity for silver, acted 
more energetically than the metals. Phosphorus made 
the foil brittle throughout. 

Among oxides the most rapid evaporation was shown 
by those of zinc, iron, chromium, uranium, and bis- 
muth. Analysis of the foil that had been exposed to 
the vapor of zinc revealed the presence of 2 per cent 
of that metal. In most other cases the fact of evapo- 
ration was confirmed by simply determining the in- 
crease in weight of the silver foil. 

No evaporation from quicklime or carbonate of lime 
was detected, while the sulphides of arsenic, antimony, 
tin, arid barium evaporated very rapidly, comparatively 
speaking. Both sulnhur and zinc were detected in the 
silver foil that had been exposed over zinc sulphide. 
In many cases the colors which occur on polished sil- 
ver exposed to traces of sulphureted hydrogen were 
observed. 

The haloid salts of lead, mercury, zinc, iron, and 
the alkali metals also acted very energetically, the 
iodides evaporating more rapidly and the chlorides 
more slowly than the bromides. With the haloids of 
silver, however, the order was reversed. The silver 
foil was completely corroded by long exposure over 
lead iodide. 

The metals of the alkalies and alkaline earths were 
easily detected in the foil by the color of the blowpipe 
flame. In some cases in which the balance gave no 
result the presence of foreign metals in the foil was 
detected by the production of characteristic colors with 
appropriate reagents — 'potassium ferrocyanide for cop- 
per, iron, and uranium, sodium molybdenate for tin. 

When copper, nickel, or aluminium was substituted 
for the silver foil no effect was observed. Gold was 
affected by the vapors of the oxides of zinc and mer- 
cury, but by no other substance. 

The presence of moisture in the air of the vessel 
increased the rapidity of evaporation, and the water 
of crystallization of certain salts, including cobalt 
sulphate and chrome alum, had a similar effect. Rare- 
faction of the air also quickened the evaporation and 
the silver foil was attacked sooner in small than in 
large vessels. Evaporation was also favored by reduc- 
ing agents such as hydrogen and alcohol vapor, but 
was not affected by covering the vessel with yellow 
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glass to exclude the chemically active rays of light. 

Elevation of temperature had no visible effect, prob- 
ably because it promoted to the same degree the forma- 
tion of vapor and the decomposition of the silver com- 
pound. 

The golden metallic hue which was the first effect 
in nearly all cases, even when the substance under 
investigation was a compound, suggests an alloy of 
the silver with the other metal; and as the sulphides 
of arsenic, antimony, and tin produced colors indicat- 
ing combination of sulphur with the silver, it seems 
probable that the vapors of compounds were dissoci- 
ated as a result of their extreme rarefaction. This 
view is supported by the fact that the less stable of 
two related compounds attacks the silver more than 
the other. For example, the bicarbonate and the thio- 
sulphate of sodium acted more quickly than the car- 
bonate and sulphite respectively. Compounds that dis- 
sociate at low temperatures, such as hydriodic acid 
and oxide of mercury, also ac+ed very quickly. 

There is probably some connection between the 
evaporation of solid bodies and their long-known ac- 
tion on photographic plates. Many substances exert 
such action not only immediately after exposure to 
sunlight, but after they have long been shielded from 
light of every kind, and some of them affect the plate 
both when in contact with it and when separated from 
it by a layer of air. Zinc affects the plate at a dis- 
tance of 1-3 inch, but magnesium and aluminium act 
more rapidly. Other substances possessing this prop- 
erty are wood, paper, leather, silk, cotton, shellac, and 
various metals. 

The results of numerous experiments make it appear 
very probable that these effects are caused by invisible 
metallic radiations. These radiations are apparently 
subject to the law of gravitation, for when a metal 
plate is placed horizontally between two photographic 
plates the effect is confined almost wholly to the lower 
one of the latter. If the three plates are placed verti- 
cally in a centrifugal apparatus the photographic plate 
which is farther from the axis than the metal plate 
■ is more strongly affected than the other. 

Streintz attributes this radiation to the agency of 
the so-called electrolytic pressure (which has been meas- 
ured in the case of certain metals) and finds it propor- 
tional thereto. In the series platinum, gold, lead, iron, 
cadmium, zinc, aluminium, magnesium, the metals are 
arranged in the order of increasing electrolytic pres- 
sure and increasing effect on the photographic plate. 
According to Streintz, the effect of the electrolytic 
pressure is to expel positive ions which affect the plate, 
ionize the air, and leave the residual metal negatively 
electrified. 

It appears probable, therefore, that evaporation, 
autophotography, and radioactivity are nearly related 
and are common to a great many metals and their 
compounds. 



THE CURRENT SUPPLEMENT. 

The current Supplement, No. 1631, opens with an 
excellent article by Mr. Robert H. Chapman, of the 
United States Geological Survey, on the Deserts of 
Nevada and the Death Valley. In the management 
of wireless telegraph stations where open and closed 
oscillation circuits are compounded to form coupled 
systems for the efficient radiation of electric waves 
from an aerial wire, it is often necessary to determine 
with precision the frequency of the surging oscilla- 
tions and the length of the emitted waves. This can 
be done by means of the ondameter or electric wave 
meter. Mr. A. Frederick Collins, in the current Sup- 
plement, explains very clearly the principle of the 
ondameter's operation and its application in wireless 
telegraphy. Mr. Charles P. Steinmetz's excellent paper 
on light and illumination is concluded. Richard Lee 
writes on coal mine gases. The inundation of Salton 
Sink, and the formation of the great new lake in the 
Imperial Valley of California as the result of the 
diversion of the Colorado River, is very interestingly 
discussed by Mr. Arthur P. Davis, with the help of 
many excellent illustrations. Baron Suyematsu con- 
cludes his eloquent summary of the ethics of Japan. 
That the Romans were very good mechanical engi- 
neers has been proven by more than one striking dis- 
covery. How true this is may be gathered from an 
instructive article in the current Supplement on an 
ancient Roman pump, which shows that long ago the 
Romans were very familiar with natural laws. On 
July 13 next the earth and Mars will be in opposition. 
At that time the much-discussed surface-markings of 
the planet will be observed. For that reason the very 
excellent article by the Abbe Moreux, director of the 
observatory at Bourges, on "The Planet Mars as Re- 
vealed by Recent Observations" may be considered a 
good preparatory discussion of a subject which will 
soon be dilated upon in the daily press. The abbe 
writes not only on observations of his predecessors, 
but on his own work. Sharp and clear illustrations 
accompany his offering. Interesting, too, is a report on 
the testing of railway spikes prepared for the New York 
Central and Hudson River Railroad. 
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A GREAT ICE JAM ON THE SUSQUEHANNA RIVER. 

It is difficult to believe that the accompanying illus- 
trations, showing the devastation wrought by great ice 
masses in the Susquehanna River, are from photo- 
graphs taken in Maryland, a State which is seldom 
associated with rigors of winter such as these. Never- 
theless, such is the case, for the photographs were 
taken at Port Deposit, Maryland, a short time ago. The 
huge masses of ice shown formed part of a great ice 
gorge which became jammed in the Susquehanna 
River, and backed up the flow of water from the fresh- 
ets, causing extensive inundations. Considerable dam- 
age was done by the flood water and the large masses 
of ice, which were forced into the streets of the town 
and up on the railroad tracks, causing a temporary 
suspension of all traffic. In some 
places the ice was le/t piled on the 
railroad right of way when the wat- 
ers receded to a height of 12 or 15 
feet, and in places on the shore of 
the river, and even in the town it- 
self, particularly at the upper end, 
to a height of 30 feet. 



Ionia, and Sargon, the king of about that date, modi- 
fied the briek to a square shape, a form which has 
continued in the Orient to the present time. He also 
discarded the ancient system of brick marks to adopt 
a stamped impression of his name and titles. His 
son, Naram Sin, finding the large bricks of Sargon, 
which measured 42 centimeters square and 9 in thick- 
ness, too cumbersome, reduced them to about 32 cen- 
timeters square. A thousand years later, or about 
2,800 B. C, the size had been refluced to about 30 
centimeters, with the thickness of 6 centimeters. Thus 
they remained to the end of the Babylonian empire, 
and the palaces of Nebuchadnezzar at Babylon were 
entirely constructed of them. 

The brick inscription, which first appeared in 3800 



The Story of tbe Brick. 

Br PROP. EDGAR J. BANKS, FIELD DIRECTOR 

OP TBE UNIVERSITY OF CHICAGO'S 

BABYLONIAN EXPEDITION. 

The building brick is such a com- 
mon thing that one may be excused 
for supposing that it always ex- 
isted, and so simple that it needed 
no discoverer, yet there was a time 
when it did not exist. It was "ne- 
cessity, the mother of invention" 
which called it, like many other 

things, into being. The recent Babylonian expedition 
of the University of Chicago, while excavating at Bis- 
mya, discovered that the brick was first employed in 
Mesopotamia nearly ten thousand years ago. In that 
level alluvial plain, absolutely without stones for build- 
ing material, but with an abundance of clay, primitive 
man, when he wished for a house more substantial 
than one of reeds, constructed its walls of the com- 
mon clay soil of the ground. Experience taught him 
that if the clay were molded and dried in the sun, it 
would be more durable. When he laid a chunk of 
moist clay in the sun to dry, he made the first brick. 

In the lowest strata of the ruins of the exceedingly 
ancient city of Bismya, walls of these shapeless bricks 
were discovered; it was at a very early period that 
the Babylonians began to form the clay in a rectangu- 
lar mold, as the modern Arabs of the desert still con- 
tinue to do. During all of the period of Babylonian 
history sun-dried bricks, resembling the Mexican adobe, 
were employed, not only in the 
houses of the common people, but 
as filling in the interior of the 
walls of the temples and royal pal- 
aces. 

The man who first discovered 
that bricks could be burned was 
that half-naked Babylonian of about 
4500 B. C. who, while poking among 
the ashes of his old camp-fire, saw 
that the once moist clay beneath it 
had become hard and red. The first 
bricks which he burned were ex- 
ceedingly crude in shape, flat on 
the bottom where the moist clay 
had rested upon the ground to dry, 
and rounded upon the top. Al- 
though the form was suggestive of 
the rectangular, the bulging sides 
gave it a somewhat circular ap- 
pearance, as soft mud, if placed 
upon the ground to dry, would as- 
sume. These early bricks were 
small and thin, measuring about 20 
centimeters in length and 5 in 
thickness, yet as time progressed 
they rapidly grew to about twice 
that size. 

The modern manufacturer who 
stamps his name upon the bricks 
from his kiln, is but imitating the 
brick maker of six thousand years 

ago. The earliest known mark which appears upon 
the surface of the ancient brick was made by pressing 
the end of the thumb or of a round stick into the soft 
clay. As the bricks became larger, an interesting sys- 
tem of markings was adopted by the royal builders. 
The first mark of the series consisted of but a straight 
line drawn lengthwise along the surface of the brick; 
the next generation varied the mark by drawing a 
line diagonally, and the third added a diagonal line 
forming a Saint Andrew's cross. The fourth genera- 
tion drew two parallel lines lengthwise upon the sur- 
face of the brick; the fifth drew them diagonally, and 
thus the series continued with three, four, and five 
lines until the dynasty came to an end. 

Not far from 3800 B. C. the Semites invaded Baby- 




Part of the Ice Gorge Forced np on the Railroad Tracks. 

B. C, sometimes engraved but more frequently stamp- 
ed, was not placed upon every brick of a structure. 
Naram Sin marked a few of his bricks with the brief 
legend, "Naram Sin, the Builder of the Temple of 
Ishtar." Of later kings the inscriptions, which were 
•■ longer, appeared upon a greater number of bricks. I 
found in the Bismya temple about one of every twenty 
bricks of Dungi of 2750 B. C. inscribed with nine 
lines. Nebuchadnezzar stamped nearly every brick in 
his numerous vast constructions with a shorter in- 
scription which read: 
"Nebuchadnezzar, king of Babylon, 
The restorer of the temples. Eeagil and Ezida, 
The first born son of Nabopolassar, king of Babylon." 
The mason of about 2800 B. C, while laying the 
square brick, found that to end the courses evenly, it 
was necessary to break a brick into halves. The 
manufacture of half bricks then began, and thus arose 
a brick of the shape and approximately the size of 



While the use Of both bitumen and mud continued, 
lime from the edge of the Arabian plateau was em- 
ployed before Nebuchadnezzar's time. It is now the 
common cement of Mesopotamia. 

Thus the brick and the brick stamp arose. Several 
thousands of years were required for its evolution 
from the lump of clay to the form which the Babylon- 
ians regarded as perfect. In durability and in the 
variety of shapes the skill of the early brick maker 
has never been surpassed. At Bismya we found bricks 
from 4500 B. C, as perfect as upon the day they were 
made, and our large desert house was constructed 
mostly of them. Our desert well was walled up with 
bricks five thousand years old, and they will still be 
perfect long after the ordinary brick from the modern 
American kiln shall have crumbled 
to dust. In the latter days of Baby- 
lon, after the process of glazing had 
been discovered, huge designs of 
animals in various colors were rep- 
resented in relief upon the brick 
walls, and so perfect was the de- 
sign that each brick was molded 
as carefully as the sculptor now 
shapes the various stones which are 
fitted together to form a richly 
carved monument. 

To the archaeologist this discov- 
ery of the origin and development 
of the brick and their stamps is of 
more than usual interest. It not 
only increases his knowledge of the 
life of early man, but what is more 
valuable, it presents him with a 
clue by which he may determine at 
a glance the comparative, if not the 
absolute age, of the ruins of the many buried Babylon- 
ian cities if only the fragment of a brick remains. 




Ice Left in the Streets of Port Deposit, Bid., by the Receding Waters, 
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those employed in our own country and in Europe. 
Together with the half brick, as architecture became 
more complicated, the Babylonians employed other 
forms for binding the corners of walls, building col- 
umns and wells, and for ornamentation. Some were 
circular or semi-circular; some were wedge shape 
with a rounded base, or with the point missing; some 
were square, with one or more edges concave or con- 
vex, and of others a square from one corner had been 
omitted. 

In laying the bricks those of a plano-convex shape, 
which were employed about 4500 B. C, were set in the 
wall upon one edge, and held in place with bitumen, 
the black pitch which comes from the hot springs at 
Hit upon the Euphrates, or more frequently with mud. 



Cotton Baling and Car Shortage. 

English purchasers of American cotton have long 
protested against what they regard as the inefficient 
and wasteful methods employed by American ginners 
in baling cotton, and are now pointing out that this is 
one of the causes for the shortage of freight cars in 
this country. There is certainly no excuse for the 
failure of American ginners to protect the baled cot- 
ton more thoroughly, especially in view" or tHe^fact 
that bagging fa 'bought by the planter ~or~ ginner in 
the roll at a price lower than he gets for it on the 
bale — it then being weighed as cotton — yet they insist 
on not covering the sides of the bale. Egyptian and 
East Indian cotton is completely wrapped in heavy 
canvas. 

As to the assertion that the American cotton bale 
could be reduced to the "compress- 
ed" size at the gin, it must be 
taken into consideration that most 
of the cotton is ginned in the coun- 
try, by plants having limited power, 
power hardly capable of pressing 
the staple to a degree of density 
greater than at present employed 
in the planter's bale. If this could 
be done, it would certainly leave 
free for other commerce a large 
number of freight cars, as fifty 
bales could then be carried by one 
car, while at present but twenty-five 
can be hauled. With presses capa- 
ble of baling cotton to a density 
of 35 pounds to the cubic foot, and 
shaping the bale in accordance 
with box-car measurements, 100 
bales could be carried. The same 
remarks apply to cotton-carrying 
steamers, which, for instance, 
would be able to transport 12,000 
bales, instead of 8,000 "compressed" 
bales as at present. The saving 
in the number of freight cars re- 
quired to move the cotton can be 
appreciated when it is remembered 
that the usual crop is about 11,000,- 
000 bales, which are constantly 
shifted from point to point. East 
Indian cotton is at present shipped 
to England in bales compressed to a density of 54 
pounds per cubic foot; Egyptian cotton, 37 pounds; 
and American cotton, 23 pounds. 

« i « i > 

Walter Wellman is spending a few days in this 
country preparatory to setting out on his second air- 
ship expedition in search of the North Pole. During 
the winter he has had his airship reconstructed at 
Paris. It has been fitted with new motors, and its 
lifting capacity has been increased to 19,500 pounds. 
The airship will be shipped via Tromsbe, Norway,, 
to Spitzbergen, where it will arrive about- June 1. It 
will be put together and tested there, and if the tests 
are satisfactory, the flight to the pole will be made- 
early in August, 
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A TIME-CONTROLLED PHONOGRAPH. 

A recent article referring to the personality of Mr. 
Andrew Carnegie stated that the great ironmaster is 
awakened every morning by the melodious strains of 
a pipe organ, played by a well-known musician, and 
from a psychological- viewpoint of theory and practice 
this is much better than to be rudely aroused to the 
day's activity by the clanging gong of a 98-cent alarm 
clock. Unfortunately all of us cannot afford the 
luxury of a private organ and organist, but 
thanks to the genius of Dr. J. E. Hett, 
of Berlin, Ontario, the next best thing has 
been done for a sleepy and long-suffering 
humanity, and that is a time-controlled 
phonograph, an arrangement of clock and 
phonograph, so that at any predetermined 
time of night or day, but especially in the 
early morning, sweet sounds may fill the 
sleeper's room and so awaken him. 

Now the sounds that are first impressed 
upon the brain may be a march by Sousa 
or a song by Melba or any other musical 
selection that may be desired, and as it is 
generally believed that the first thoughts 
which are induced on awakening by external 
suggestion cling to a person more or less 
tenaciously throughout the day, it is obvi- 
ous that these should be sweet and pleasant 
instead of harsh and uncomforting. To de- 
termine the correctness of the above suppo- 
sition the doctor commenced a series of ex- 
periments, and as the result of numerous 
investigations upon himself he became con- 
vinced of the verity of it, and in the end 
devised the combination shown in the accompanying 
illustration. 

The mechanism is very simple and consists of a 
spring which trips a lever attached at one end to an 
ordinary alarm clock, while at the other end a cord' 
which passes over a pulley is connected to the starting 
lever of the phonograph. The case contains three 
ordinary dry-cell batteries, and when the alarm lever 
of the clock is tripped the phonograph is not only 
started but a miniature four-volt lamp is also turned on 
and lighted. The light may, however, be turned on 
or off at pleasure and the phonograph operated like- 
wise at will. 

■ <«>■■ 

A COMBINES SLEEPER AND CHAIR CAR. 

Although the sleeping car is an American inven- 
tion, and we are justly proud of it as such, we have 
yet to discover the traveler who finds pleasure in the 
use of one of these cars. There have been many com- 
plaints against 
the discom- 
forts of this 
mode of travel. 
The berths are 
cramped and 
ill-ventilat e d 
by night, and 
by day the 
seats are cum- 
bersome and 
hot. But the 
traveling pub- 
lic has con- 
tinued to use 
these cars sim- 
p 1 y because 
nothing better 
was o ff e r e d. 
However, a new 
car has recent- 
ly been invent- 
e d which 
promises much 
for the com- 
fort of the 
traveler. A 
study of this 
new car mere- 
ly emphasizes 
the discom- 
forts which 
have so long 
been end ured 
in other cars. 
The striking 
feature of the 
improved 
sleeper is the 
fact that when 

not in use the berths, both upper and lower, are low- 
ered into wells under the floor of the car. Trap doors 
close these wells, leaving the entire floor free and un- 
obstructed. Comfortable wicker chairs which occupy 
the wells when the berths are made up, are then 
provided for the use of the passengers. 

The operation of making up a section occupies but 
little tim'e. There are two trap doors to each well, 
one door overlying the other. These doors are hinged 



at opposite sides and when raised form the side walls 
of the section. The walls are carried up to the ceil- 
ing by means of extension pieces which are set into 
grooves in the upper edges of the trap doors and are 
cut to exactly fit the curve and moldings of the ceil- 
ings. Each door is provided near the upper end with 
two pairs of pulleys, one pair for each berth. Light 
wire cables attached to the berths at opposite sides 
pass over the pulleys and are carried down to a pair 




curtains and this shutter Is a space 8 Inches wide in 
which suit-cases, satchels, and the like, may be placed 
without encroaching upon the aisle. An entire sec- 
tion, upper and lower berths, may be made up in from 
two to three minutes, and the entire car in less than 
half an hour, so that the passenger is not subjected 
to those long, wearisome delays to which he has here- 
tofore been accustomed. There is over 6 inches more 
space between the lower and upper berths than usual, 
while the clear space above the upper berth 
provides plenty of room for the occupant 
to dress and undress. If only one berth of 
a section is to be occupied, the upper berth 
may be moved down on to the lower berth 
and locked in place. 

In cars as heretofore made, the bedding, 
during the daytime, is placed in the upper 
berth and locked up against the ceiling. 
Here it must remain all day without venti- 
lation. In the new car, on the other hand, 
the wells are provided with a ventilating 
system, so that the bedding is thoroughly 
aired all day. A novel ventilating system 
is also provided for the car itself, and due 
to the arrangement of the berths, larger 
windows than ordinary are "provided. By 
storing the berths near the trucks, topheavi- 
ness of the car is prevented and a much 
lighter construction is permitted: 



A TIME-CONTROLLED PHONOGRAPH. 

of drums, One for each berth, at the bottom of the 
well. Our illustration shows the floor of the car 
partly broken away to reveal these drums. The 
drums are normally concealed by a false bottom, which 
is not shown in the illustration. The drums are sep- 
arately operated through suitable gearing by means of 
a pair of shafts, whose square ends project into re- 
cesses in the car floor. To turn the shafts the porter 
uses a hand brace of the form shown in the engraving. 
The berths are thereby lifted to their proper posi- 
tions. The illustration shows the berths in one of 
the sections as only partly raised. It will be noticed 
that each berth is provided with a pair of hinged 
lids. When the berths are raised to the proper height, 
these lids are swung up against the walls of the sec- 
tion and serve not only to conceal the pulleys and 
cables, but to operate latches which enter sockets in 
the walls and thus firmly lock the berths in position. 
A cam groove may be seen in the upper end of the 




A COMBINED SLEEPER AND CHAIR CAR, 

trap door, the office of this being to operate a board 
or slide that closes the gap between the upper berth 
and the side wall of the car. The lower berth before 
being locked into place is first raised sufficiently to 
permit of stowing away the wicker chairs and luggage. 
Then it is lowered to position and locked, as shown 
at the right of our engraving. The gap between the 
lower berth and the edge of the open well is closed by 
a shutter which slides under the berth. Between the 



Sound-Proof Building Plates. 

These bricks or plates are made from a 
mixture of gypsum, with sawdust, coke- 
dust, or ashes. The following, according 
to the Bautechnische Zeitschrift, is another effective 
but more expensive method. An acid or acid salt from 
a second salt is mixed with the gypsum mass by 
stirring; the action of the acid forces out the car- 
bonic or hydrochloric acid from this second salt, and 
these gases in escaping produce pores in the plates. 
With careful work, the pores in the mass may be dis- 
tributed so evenly and in such great number that the 
plates made from it are very light, conduct sound 
badly, and can be easily nailed. The same result, ac- 
cording to the Allgemeine Chemikerzeitung, may be 
obtained in a much simpler manner by adding small 
quantities of carbonates to the gypsum mass. These 
carbonates and the gypsum suffer mutual decomposi- 
tion, resulting in the liberation of carbonic acid; the 
gas escapes slowly and steadily, while the gypsum 
sets and hardens, acquiring an entirely porous texture 
without losing any of its durability. Thus at the 
expense of very little material the plates, while re- 
taining their 
strength, b e- 
come lighter. 
The bicarbon- 
ates of the 
alkalies — s o d- 
ium carbon- 
ate or ammon- 
ium bicarbon- 
ate — are the 
best salts to 
use for the 
purpose. The 
effect may be 
increased b y 
adding saw- 
dust, cokedust, 
or ashes. For 
exam pie, 20 
parts by 
weight of 
sawdust may 
be mixed with 
40 parts by 
weight of gyp- 
sum, and 40 
parts by 
weight of 
water, in 
which 1 part 
by weight of 
sodium bicarb- 
onate or am- 
monium car- 
bonate has 
been dissolved, 
added to the 
mixture. The 
pulp is poured 
into molds, 
and can then be left to harden without further attention. 

^ < i i 

The Prussian government is said to have agreed to 
carry out the important works involved in providing 
a canal joining the Moselle and the Saar. The canal- 
ization works are, in fact, already in progress on the 
former river between Remich and Differdange. It is 
possible that the scheme will come before the Reich- 
stag in the autumn of the present year. 
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THE CONSTRUCTION OF A MAGNETIC DETECTOR. 

BY EDWARD G. GAGE. 

The researches of Joseph Henry brought out the 
fact that the discharge of a Leyden jar through a 
coil of wire surrounding a needle produces an effect 
quite unlike that of a voltaic current. Instead of 
being- uniformly magnetized, the needle is seldom 
magnetized twice alike throughout its length, and 
its poles are often reversed. 

Although Henry rightly guessed the true cause of 
this irregular magnetization, namely, that the dis- 
charge is oscillatory, the principle was not applied by 
him in detecting oscillations at a distance, but Ruther- 
ford, some fifty years later, utilized this principle in 
his detector of electric waves. 

A small magnetometer was placed near one end of 
the needle, previously magnetized to saturation, and 
the changes in magnetism caused by oscillations from 
the distant oscillator passing through the coil sur- 
rounding the needle were noted by the deflections of 
the magnetometer. 

This apparatus was, of course, suitable for experi- 
ments only, in that a freshly magnetized needle was 
required after every discharge of the oscillator. 

Marconi overcame this difficulty by supplying a 
constant source of variable magnetism in the shape 
of a permanent magnet, which, being slowly revolved 
by clockwork with its poles facing the coil of wire, 
supplied fresh magnetism to the core, which instead 
of a needle was now a bundle of thin iron wires.* 
As a further improvement Marconi discarded the mag- 
netometer for noting the passage of oscillations, and 
in its place wound a second coil of fine wire over the 
first, which picked up the induced currents, and led 
them to a telephone receiver -in which a click could be 
heard for every spark discharge of the transmitter. 

Even this form of detector had its drawbacks, as 
the signals received were constantly varying, being 
strongest upon the approach of the magnet poles to 
the core, and weaker when receding, making it un- 
suitable for practical work. Again Marconi has over- 
come the difficulty by arranging the detector in the 
manner later described. 

Although the operation of the magnetic detector 
is commonly called one of hysteresis, in which the 
magnetism of the core lags behind the magnetizing 
force of the permanent magnet, and is suddenly set 
free by the passage of oscillations through the prim- 
ary coil surrounding it, the true operation, like that 
of the electrolytic detector, is disputed by several in- 
vestigators. 

It is sufficient, however, for practical needs to ac- 
cept the hysteresis theory, and to so proportion the 
windings, core, magnet, etc., that they shall be best 
suited to a happy medium of wave lengths, telephone 
receivers, and signal strengths. 

This has been accomplished in the modern com- 
mercial detector, which is due to Marconi, and is 
wonderfully constant, "fool-proof," and ranks next to 
the barretter or electrolytic detector in sensitiveness.! 

Directions for making a home-made detector of 
this character are as follows: 

A suitable baseboard for the instrument is first 
selected from straight-grained pine, 18 inches long, 6 
inches wide, and % inch thick. 

Procure the works from an ordinary clock, prefer- ■ 
ably of the eight-day variety, although those from 
an ordinary alarm clock will be chosen here for the 
sake of simplicity. Remove the balance wheel and 
all unnecessary Cogs, screws, etc. To one end of 
the spindle of the last cogwheel solder a narrow strip 
of tin 1 inch long and % inch in width, to serve as 
a dog to hold a wind : brake, this to cause the wheels 
to revolve slowly and quietly. The tin strip should 
have a small hole punched through the center and 
placed over the end of the spindle, which projects a 
trifle from the under frame. A small drop of solder 
will secure it, after which any form of small cloth or 
paper vane may be attached by a wire loop or frame. 
Owing to the difference in construction of various 
clockworks, it is difficult to specify any shape or posi- 
tion of the brake, but the one shown in Pig. 11 gives 
the general idea. Cloth over a frame is preferable 
to paper or cardboard, as it moves silently. Allow- 
ance should be made for the movement of the vane, 
either by cutting away the wood around it, or pro- 
jecting the vane through a hole in the base, and sup- 
porting the whole instrument on a superficial base 
Dy means of cleats. The spindle to which the hands 
are attached serves for the driving shaft, and should 
be soldered to the cogwheel through which it passes, 
as ordinarily it is held by the friction of a spring 
pressing against it. 

Two wooden disks, preferably birch, are now cut out 
4 inches in diameter and % inch thick. Upon the 
periphery of each disk is cut a groove of the shape 
shown in Pig. 1. 

* See paper hy Marconi b"foi> Royal InBt. of #reat Britain, June 13, 
1903, in Electrician June 27. 1903, p. 388. 

t The recent introduction of the compound of silicon and carbon as a 
detector of electric waves, and also a modified form of Fleming's rectifier 
used for the same purpose, renders this statement liable to error. 



From a piece of heavy sheet brass cut a square 2x2 
inches and drill a %-inch hole in each corner and 
one in the center to fit the driving spindle on the 
clockwork. Place in position on the spindle and 
fasten with solder, being careful to keep it true. Hol- 
low out the center of one of the wooden disks suffi- 
ciently to contain the lump of solder so formed, and 
fasten it to the brass square by means of small steel 
screws passed through the hole in each corner (Pig. 
2). A small magnetic screw driver will be found 
very useful for passing the screws into place through 
the open work of the clock frame. 

The clockwork is now mounted on one end of the 
board, the center of the disk being 3 inches from the 
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THE CONSTRUCTION OF A MAGNETIC DETECTOR. 

edge. Stove bolts passed through open parts in the 
frame from the bottom of the baseboard and fitted 
with nuts and washers will be found the best method 
of doing this. A hole should be bored in the base- 
board immediately beneath the winding stem, to al- 
low for the insertion of the key. Next cut a block of 
soft wood 5 inches square and of a thickness 1/16 
inch less than the distance between the top of the 
haseboard and the under side of the mounted disk. 
The remaining disk is now fitted with a brass bush- 
ing and a 1-inch round-head brass screw selected to 
fit the hole in the bushing nicely, and passed through 
it into the block of wood just mentioned, placing a 
washer beneath the disk and one under the screw 
head (Pig. 3). Fasten the block to the baseboard in 
a position so that the distance between centers of the 
disk shall be 12 inches. 

This finishes the framework, and the coils should 



now be wound and adjusted. Obtain a piece of an- 
nealed glass tubing, as thin as possible, 2 inches long 
and % inch external diameter. Hold the ends in a 
Bunsen flame just long enough to smooth the rough 
portions, flaring one end slightly with a small stick 
of wood. This prevents chafing of the iron rope. 

In winding the primary coil over this tube it is a 
good plan to tie the ends tightly with thread, to pre- 
vent slipping. The wire used should be No. 36 silk- 
covered, and should measure 10 feet in length. It 
is wound in a single layer as closely and evenly as 
possible, leaving 6 inches of the wire at each end for 
connecting. The coil when wound should occupy a 
space of 1% inches in the center of the tube. Give 
the whole a good coat of shellac and allow to dry. 

Over the coil and tube so formed are slipped two 
small disks of %-inch soft wood iy 2 inches in diam- 
eter (Pig. 4). The hole in the center of the disks 
should be just large enough to fit over the coil tightly, 
and shellac used to hold them in place. They should 
occupy a position in the center of the tube, being set 
% inch apart. When they have become firmly fast- 
ened in place the space between them is wound full 
of No. 36 silk-covered wire, leaving free ends about 
a foot long for connecting (Pig. 5). 

Tube and coils are now placed in position on the 
baseboard so that the interior of the tube is in line 
with the grooves on the periphery of the disks, and 
the coils midway between them (Pig. 6). Support 
the tube on a pair of blocks, as shown, using a liberal 
amount of shellac to hold it in place. 

Cut out another wooden block 4 inches long, 2 
inches wide, and of about the same height as those 
supporting the tube. Fix this block lengthwise in 
the center of the baseboard. Procure a small perman- 
ent magnet of the horseshoe variety, and mount it 
on the block in such a position that its north pole 
will be pointing directly in front of and nearly touch- 
ing the outside turns of the secondary coil (Pig. 6), 
while its south pole will be opposite one end of the 
tube. If the disk on the clockwork revolves from 
right to left (as it ought), the south pole should be 
to the left of the center of the tube and coils; if in 
the opposite direction, to the right. It is immaterial 
which pole is in front of the secondary coil, as long 
as the remaining pole is in the proper relation to the 
direction of the moving band, about to be described. 
The commercial instrument is fitted with two magnets, 
like poles adioining^ and facing the center of the 
secondary coil, but the difference in effectiveness of 
this arrangement is so slight as to be unnoticeable. 

We now come to the last, and if not properly made, 
the most difficult and exasperating part of the de- 
tector, the moving band or rope of iron wire. To 
the uninitiated this has always been a source of great 
difficulty and annoyance, and though simplicity itself 
when made in the following manner, attempts at 
other methods are almost sure to result in a bungling, 
tangled mass of stray loops and ends. 

The wire of which the band is made is No. 36 silk- 
covered, iron wire. Select a soft pine board % inch 
thick about 3 feet long and 4 inches or 5 inches wide. 
Drive two nails to a depth of y 2 inch in the board at 
a distance apart equaling twice the circumference of 
the oval formed by the two wooden disks, when 
measured by a string passed around the grooves. 
Starting at one nail (Pig. 7) wind the wire from one 
to the other, always winding in one direction; that 
is, so as to inclose the two nails in a narrow coil of 
wire. When the total number of strands equals 100 
the ends are connected, and one nail is cautiously 
withdrawn from the board, keeping the wire still on 
it, and drawn taut (Pig. 8). Twist the strands into 
a rope, keeping them taut, and remove the remaining 
nail from the board. Both nails are now removed 
from the ends of the band, being careful not to dis- 
turb the loops formed by them. Thread the band 
through the glass tube, passing it around both pulleys 
and bringing the ends together between them. The 
two ends are linked together by threading a separate 
piece of the iron wire through and through them 
(Fig. 9), drawing tight after each threading, and 
connecting the ends of the wire by tying or twisting, 
as in the case of the band. 

This completes the working parts of the detector, 
and any casing may be fitted to it and finished accord- 
ing to the ideas of the operator. 

A good casing is made by fitting the sides and ends 
with %-inch hardwood strips extending y 2 inch above 
the surface of the disks. This forms a box with the 
top open, and a nice-looking instrument is made by 
attaching a glass door by hinges to cover it and pro- 
tect the working parts from dust and injury (Pig. 10). 

The ends of the primary coil are brought to bind- 
ing posts in the side of the box nearest them, and 
those of the secondary connected to another pair of 
binding posts, one on each side of the first two. If 
desired, a false bottom of pressboard can be fitted 
beneath the disks, leaving only the coils and tube, 
magnet, band, and disks visible. 

It will be noticed in the case herein cited that the 
winding stem is situated in the base of the instru- 



April 6, 1907. 



Scientific American 



291 



ment — a great inconvenience that, can be remedied only 
by gears or ratchets ; but this is hardly worth while, in 
view of the great advantage to be gained by using an 
eight-day clods, which, in addition to its ability for 
long running, usually has the winding stem on its 
face. The proper speed of the driving disk is that 
which will cause the moving band to complete the cir- 
cuit through the tube in about two minutes. 

Aerial and ground are connected to the terminals 
of the primary coil, and the telephone to those of the. 
secondary. An almost inaudible hissing sound, in 
the telephone, as the band slowly threads its way 
through the tube and around the pulleys, shows the 
detector to be in working order. 

— ■ m 1 w > •» 

A CONTINUOUS VARIABLE-SPEED SYSTEM OF RAPID 
TRANSIT. 

Most of the transit evils from which every crowded 
city suffers are due to the periodic character of the 
train service. The steady current of people that pours 
into the station must be periodically checked to await 
the arrival of the trains. It is this intermittent dam- 
ming of the human stream that produces the rush-hour 
crush, and retards, as well, the unloading and loading 
of the cars. The only remedy possible under the peri- 
odic transit systems is to reduce the headway of the 
trains so as to carry off the crowds at more frequent 
intervals. But the headway cannot be cut down below 
a certain minimum determined by the length of time 
required to load and unload the cars, plus a constant 
allowed for starting and stopping. This minimum has 
already been, reached by the New York Subway ex- 
press service where, at certain hours, three and four 
trains are sometimes stalled waiting their turn to en- 
ter a station. 

Realizing that we have reached the limit of possi- 
bilities of an intermittent or periodic service, the next 
logical step would seem to be in the direction of a 
continuous transit system. Several such systems have 
been proposed. The moving platform, consisting of 
three endless platforms traveling side by side at rates 
of three, six, and nine miles per hour respectively, is 
familiar to our readers. Another, and a most unique 
plan which was recently described in these columns, 
consists in an endless chain of cars traveling at a speed 
of, say, 20 miles an hour, and to which access is had 
by means of a large whirling platform with a periph- 
eral speed equal to that of the chain of cars, but with 
a speed so reduced near the center where the station 
entrance is placed that the platform can be here read- 
ily boarded. 

Still another continuous scheme has just been 
brought to our attention which is decidedly novel in 
many respects. It is the invention of two engineers 
of this- city, Messrs. B. R. Adkins and W. Y. Lewis. 
In this system a series of short cars are used, which 
travel at high speed between stations, but slow up 
while passing a station platform to permit the passen- 
gers to alight or step aboard. In this respect the sys- 
tem resembles that of separate trains. However, the 
cars do not stop at the station, but come together to 
form a continuous train or moving platform traveling 
at a rate of three miles per hour. Once the station 
is passed the speed is uniformly accelerated up to 
say 21 miles per hour, hence the cars successively 
break away from the close formation and are strung 
out all along the line until the next station is ap- 
proached, when they again draw together and pass the 
station as a continuous train. In other words, the 
cars run under a headway much smaller than-the pres- 
ent minimum because they do not stop at stations, but 
merely slow up. Furthermore, this retardation is of 
known duration, whereas in the ordinary periodic sys- 
tem it is a very uncertain quantity depending upon 
the size and compactness of the crowd which desires 
to get on and off. 

The method of driving the cars at this variable rate 
is very simple. On each side of the track, extending 
along the entire length of the line, is a pair of screws, 
or rather shafts, in each of which a spiral groove is 
cut. One of these is formed with a right-hand spiral 
and the other with a left-hand spiral. These opposed 
spiral grooves receive the opposite ends of the forward 
axle of each car, so that when the shafts are turned 
in opposite directions they feed or "screw" the cars 
forward. The desired acceleration or retardation of 
the cars is produced by varying the pitch of the 
grooves. 

We are accustomed to think of screw and nut gear 
as adapted only for very powerful but slow motion, 
and it may at first sight seem to be impracticable to 
obtain a high speed without considerable friction, also 
impossible to obtain such a variation in feed as be- 
tween three and twenty-one miles per hour on the 
same screw. However, this detail has been quite care- 
fully worked out. The inventors propose to use a 
shaft 18 inches in diameter. At the slow-speed points 
the- groove would have a pitch of 7.5 inches, while at 
high-speed points the distance between threads would 
be 52.5 inches, and the maximum speed of travel 
stated could then be obtained by driving the shafts at 
422 revolutions per minute. The angle of the groove 



with the axis of the screw at maximum and minimum 
pitch is 45 deg. 20 min. and 8 deg. 15 min., respec- 
tively, while the screw efficiency is 96 per cent and 
86 per cent, respectively, because the friction is almost 
entirely eliminated by using ball-bearing rollers on 
the axles to engage the spiral groove, and the shafts 
are carried in the well-known "anti-friction" roller 
bearings. 

The screws or driving shafts are supported at fre- 
quent intervals on rollers, as shown in one of the fig- 
ures of our front-page illustration. They are driven 
by electric motors at various points along the line, 
say one-fourth of a mile apart. Each motor drives a 
short power shaft which passes under the track at 
right angles thereto. By means of bevel gears the 
power is transmitted to a pair of short drive shafts 
parallel with the screw shafts. The drive shafts are 
fitted with broad-faced spur gears which mesh with 
toothed collars secured on the screw shafts. As is 
clearly shown in our illustration, the spiral groove 
passes right through the gear collars. The shaft is 
made in short lengths of, say, 25 feet, which are 
spliced together with a lap joint. An axial play of 
one-sixteenth of an inch is allowed at each joint for 
expansion and contraction. At suitable points along 
the line thrust collars are secured to the shaft and 
these are engaged by rollers which take up the end 
thrust. 

It is the plan of the inventors to inclose the screws 
on each side throughout the length of the lines, pro- 
viding a platform level with the car floors, so that in 
case of stoppage the passengers can leave the cars and 
walk along the platform to the nearest station. The 
rails are supported on a concrete bed, which is molded 
to form a deep trough or open conduit in which work- 
men can walk while cars pass over them. Should a 
passenger fall between the cars the latter would pass 
over . him without doing him any injury; also, if a 
parcel should be dropped from the cars it would fall 
into the conduit without obstructing the track. 

The cars are short, four-wheeled vehicles with two 
seats placed back to back. They are open at the sides 
and closed at the front and rear by means of wire 
screens. At stations a platform may be built on both 
sides of the track, so that passengers may enter or 
alight from either side of the car. 

A system of this sort is, of course, unsuitable for 
any but a straight track because the shafts cannot 
be bent around curves. Yet the t inventors propose to 
negotiate slight curves by laying straight lengths of 
shafting on chords of the curve and gearing these 
chords together. The cars may be carried past joints 
in the chords by their momentum, or by a clutch de- 
vice which will act automatically. Some such scheme 
would also be necessary on a straight line to pass 
over a rise or a dip in the track. 

Very evidently, as this is a continuous system, the 
track must be endless; that is, at the ends of the 
course the "down" and the "up" tracks must be con- 
nected by a curve. A number of schemes have been 
devised for carrying the cars around the connecting 
curve. The best plan seems to be the use of a wheel 
with an automatic clutch which seizes each car just 
as it leaves the screws and carries it around to the 
return screws. 

The following are some of the advantages of this 
continuous variable-speed system: It does away with 
motormen, conductors, and guards, hence greatly re- 
ducing operating expenses. The entire line is oper- 
ated from a single power station. As the shafts run 
continuously at constant speed, the load is almost con- 
stant, varying slightly with the number of passengers 
carried. The retardation of a car on approaching a 
station contributes energy to the shafts which, farther 
on, is used in accelerating a car that is leaving the 
station, there being no brakes with resulting wear 
of wheel tires. Owing to the constant speed, no more 
• suitable prime mover could be desired than the simple 
alternating-current motor. This motor requires practi- 
cally no attention. It will operate with high-tension 
current, thereby minimizing copper in cables and en- 
tirely saving costly sub-stations and other complicated 
accessories to the present subway system. Transmis- 
sion losses, such as are common to the ordinary 
third-rail systems with the sliding shoe contacts and 
consequent destructive earth currents, are done away 
with, as well as all danger of injury to the workmen 
or by Are in time of accident from an exposed third 
rail. The entire system may be mechanically consid- 
ered as one vast machine under control of a single 
engineer at the power-house switchboard. No signal 
system is required, as there is absolutely no possi- 
bility of a collision except in the event of a break- 
down. But the chance of a breakdown of any of the 
cars is exceedingly remote, owing to the fact that 
there are no complicated parts to become disordered, 
and that the axles and engaging projections can be 
made enormously strong. To be sure, this system is 
hardly adaptable to a long line, but the inventors 
believe that it might be applied to short crosstown 
lines or, by arranging the driving shafts in chords, 
on bridges. 



In addition to this horizontal system, the Messrs. 
Adkins & Lewis have devised a continuous variable- 
speed elevator system which moves very slowly past 
floors, but travels swiftly between floors. A modifi- 
cation of this system has been devised for use at ele- 
vated and subway stations for carrying passengers to 
and from the street level. In this arrangement the 
cars move horizontally at the top and bottom of the 
shaft, long enough to permit passengers to step aboard 
or alight, and then they assume the vertical course 
and travel at high speed between levels. 

Another application of the system is in the nature 
of the well-known escalator, which is becoming popu- 
lar at department stores. The new design provides a 
series of seated cars moving slowly and horizontally 
in a semicircle at each floor and passing at relatively 
higher speed up or down an incline between all the 
floors. 

This system is extremely flexible and can be applied 
in many useful ways for the transportation of passen- 
gers or merchandise. 

« m» 

Industrial Alcohol.* 

The value and significance of a tax-free alcohol have 
been so widely discussed in the press and periodical 
literature of the entire country, that it is hardly 
necessary to emphasize the great importance of this 
subject, especially to our agricultural and industrial 
interests, since the new alcohol law became operative 
on the first of the year. For years we have been far 
behind the nations of Europe in this regard, and in 
consequence, our literature has been sadly lacking in 
authoritative works covering this phase of industrial 
activity. "Industrial Alcohol, Its Manufacture and 
Uses," recently issued by the publishers of the Scien- 
tific American, was designed with the especial pur- 
pose of supplying this want; it is the latest and most 
comprehensive work of its kind which has been pub- 
lished in this country. The book is a practical treat- 
ise, and will be found especially valuable by the lay- 
man and the student, notwithstanding that it is well 
adapted for use as a handbook by the expert. It 
comprises the researches and writings of the most 
eminent of Germany's specialists in the science of fer- 
mentation and distillation, being based upon Dr. Max 
Maercker's "Introduction to Distillation," as revised 
by Drs. Delbriick and Lange. The book covers the 
manufacture of alcohol from the raw materials to the 
final rectified and purified product. An introductory 
section deals with the importance of the new law, 
what it means to the farmer and the manufacturer, 
and the possible conditions arising under the law. In 
additional sections the methods of denaturing, the do- 
mestic utilization of alcohol 'for heating and lighting 
purposes, its use as a fuel for power production, and 
a statistical review are given. The discussion of the 
use of denatured alcohol for heating and lighting and 
for power productions is supplemented by numerous 
well-chosen illustrations; the entire text is fully illus- 
trated throughout. In an Appendix is given the com- 
plete United States law. Few in number are those to 
whom this book would not prove of interest and value. 
The farmer, the manufacturer, the power producer, the 
householder, will all find that denatured alcohol is of 
importance to them, that its use and introduction will 
render feasible savings and economies which were 
hitherto impossible of accomplishment. 

m c ■ > — ■ 

The Death of Prof. Ernst von Bergmann. 

Prof, von Bergmann, the famous surgeon, died in 
Wiesbaden on March 25. He was operated on for in- 
testinal disorder without an anfesthetic, and bore the 
prolonged cutting with the greatest fortitude, although 
he did not direct the surgery, as he did in the case 
of a previous operation some months ago. 

Ernst von Bergmann, the celebrated German surgeon, 
was born in the Baltic province of Livonia on December 
16, 1836. He studied at the universities of Dorpat, 
Vienna, and Berlin, and was graduated from the medi- 
cal department of Dorpat in 1864. During the Austro- 
Prussian war of 186S he was placed in charge of the 
military hospital at Koniginhof, in Bohemia, and dur- 
ing the Franco-Prussian war he was at the head of 
the military hospitals of Mannheim and.Carlsruhe. In 
1875 he was appointed to the chair of surgery in the 
University of Dorpat, remaining there until, the break- 
ing out of the Turco-Russian war, when he became at- 
tached to the Russian army of the Danube as consult- 
ing physician. • Returning to Germany, Dr. von Berg- 
mann was made surgeon in chief of the hospital at 
Wiirzburg and professor of surgery at the university. 
In 1882 he was called to the chair of surgery at the 
University of Berlin, to succeed Prof. „von Langenbeck, 
and also had charge of the surgical clinic of that cityl 
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HOW CHURCH BELLS ARE CAST. 

BT F. P. LOTZ. 

Christ Church, Boston, claims to have a fine old set 
ot bells rung in the old way as in England. I am told 
that they possess a very sweet tone and are among 
the oldest in the country. South Congregational 
Church, New Britain, Conn., has a magnificent set ot 
fourteen bells, which are rung both by hand and by a 
combination apparatus, using electricity and com- 
pressed air in a set of pneumatics. A similar set, 
exclusive of pneumatics, is in the tower of St. Simeon's 
Church, Philadelphia, and another in Christ Church, 
New Haven, Conn. As fine a set of eleven bells as 
have ever been made are in St. John's Roman Catho- 
lic Church, Clinton, Mass. There are numerous other 

very fine chimes of 
bells in this coun- 
try, among which 
may be mentioned 
those in St. Mich- 
ael's Church, St. 
Thomas's, and St. 
Andrew's in New 
York city, and an 
excellent set in St. 
Patrick's Church, 
Cleveland, Ohio. 

Bells have been 
the subject of some 
of the best poems, 
Longfellow having 
written no less than 
nine on this subject. 
Among these are 
"The Belfry of Bru- 
ges," "The Song of 
the Bell," "The Bells 
of St. Bias," "The 
Bell of Atri," and 
"The Bells of Lynn"; 
and who has not 
heard of Poe's "The 
Bells," which, with 
his weird monody 
"The Raven" made his name famous? Then there are 
also Tennyson's poems on bells and Schiller's "Lay of 
the Bell." 

The mechanical process of bell founding is extremely 
interesting to those not familiar with it. The follow- 
ing description of it is illustrated with photographs 
taken while the work was in progress in the usual 
every-day routine. With some modifications all found- 
ers proceed very much in the same manner, but some 
of the modifications mean much in the result. How- 
ever, by explaining one method the whole proceeding 
is made very clear, and with the illustrations will, no 
doubt, be readily comprehended. 

Having mathematically worked out the proportion- 
ate requirements and having procured a suitable pat- 
tern board, the drafting is proceeded with as shown 
in Pig. 1. First the center line and the mouth line 
are laid off, exactly at right angles. Then the half 
line and outer line are laid off parallel to the center 
line. The required measurements are then laid off 
and pins set in place, as shown by Q and X and Y; 
a string which cannot stretch is then adjusted along 
the line A A, the pin at X is removed and a pencil 
substituted, with which, keeping the string quite taut 
and carrying it downward, is thus drawn the inside 
or large elliptical curve down to the point of the lip, 
as indicated by the dotted line a a. In a similar way 
exactly the outer or small elliptical curve is drawn, 
shown by B B and carried down by the dotted line & &, 
ending at H and representing the string. The sound- 




Fig. 1.— The lay-out of the 

Bell on the Drafting 

Board. 
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bow is then drawn over the circle so marked, with a 
compass, making the line marked 8 B C. This done, 
there remains only a very small gap to fill up by hand 
or any other convenient way where the line B B ends 
at H. Then from the points X and Y a straight line 
is drawn up to the little circles at the shoulder, and 
from there on the crown is drawn with a trammel C 
and D up to the shank. It will be seen that the inside 
diameter of the bell at the shoulder is just half the 
mouth diameter. The thickness of the bell through 
the sound-bow is one-fourteenth of the mouth diame- 
ter; the waist thickness is half the sound-bow, and the 
shoulder thickness is a third of the sound-bow. The 
height of the bell is about eighteen times the thick- 
ness of the sound-bow. 

According to this layout, two sweepboards are now 
fashioned, one called the "core" sweep and the other 
the "case" or "outer" sweep, as shown in Pig. 2 ; the 
sweepboard having the long stem is called the core 
sweep, the other being the case sweep. Two iron 
flasks are next provided, called respectively the "case" 
and the "core." The former is larger by an inch or 
two than the required finished mold, and in this the 
outer shape is molded. The core is an inch or two 
smaller than the required finished mold, and on this 
the inner shape is molded. A general view of the 
foundry (Fig. 3) shows these molds set up, the case 
with its wide part up and the core with its wide part 
down. Pig. 4 shows a molder at work near the end 
of the sweeping up of a core mold with the rough 
loam coating. Then comes the last work on the 
outer mold, that of slicking over just after impressing 
Ithe inscription, which will appear on the bell in raised 
letters. 

I The molds are next closed and set around in order 
lunder a large crane ready for casting, and here there 
is a marked difference between the American and the 
European method. It will be noticed that these iron 
flasks have numerous holes which are provided for a 
twofold purpose — to make the loam coating adhere 
more thoroughly and to allow the gas which is gener- 
ated during the few seconds required for the pouring 
to escape through these "vent" holes and burn itself 
out. The European method is to sweep up the molds 
over brick cores in a pit, and then over this to sweep 
a bell of clay, and over this, beginning with the smooth 
coat, they lay on the outer loam form. When the 
molds are done, they lift off the outer mold, break up 
the clay bell, replace the outer mold, and then pack 
the whole in the pit by pressing down the dirt previ- 
ously excavated and then weighting it down. Nothing 
shows above the foundry floor level but the "heads" or 
"gates" for the entrance of the molten metal. There 
is always danger of gas explosion' by the European 
method. By our method this danger is reduced to 
practically nothing, because all our casting is done 
practically above ground and in a way that allows the 
gas to burn out. The next step is that of tapping the 
generally well known hot-air furnace of the melted 
bell metal, which in a few minutes is poured into 
the molds in the manner shown by Pig. 5, and this 
view also shows how the molds are set under the 
big crane ready for casting, to which reference has 
already been made. This casting is generally done as 
early during the day as possible, so as to give plenty 
of time to allow the metal to cool slowly down by the 
next day, when the bells are removed from the molds 
and allowed to finish cooling. 

If some of these bells are intended for a peal or 
chime, they are then lifted up and tested somewhat in 
the manner shown in Pig. 6, to ascertain how near to 
accuracy the pitch is. Generally they come pretty close 
to what is desired, and a little skillful mechanical 
tuning brings it to standard accuracy. A finished peal 
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of four bells is shown in Pig. 7. A chime of bells ap- 
pears complete and set up in Pig. 8. These are played 
in the tower with the lever keyboard as shown in 
Pig. 9. If the bell be for a tower clock or for fire 
alarm use, for school or church tower, used singly — 
i. e., not a part of a musical set — then no tuning is done 
to it after being cast, and this because without the 
tuning it has a certain individuality all its own which 
is very desirable, and for school or church use it is 
mounted in the usual way. In this position it does 
duty during its life, away up in the steeple, patiently 
though sometimes noisily, striking the hours 
and reminding us that Time is fleeting and 
soon Eternity dawns. 

In the school tower the bell summons the 
children with heavy feet to school to garner 
the seeds of instruction that fit them to fill 
worthily our places when we are gone. In the 
fire alarm tower it rings its call for heroes to 
duty in quenching fires or in the saving of 
human life. And last but not least, the church 




Fig. 2.— Bell Sweeps for Forming the Molds. 

bell gives softly and sweetly the call to worship. 

♦ .«. ♦ 

A JVOTtl Storehouse. 

BY W. K. FISHER. 

Many mammals, chiefly rodents, store quantities of 
food, against a season of scarcity "Tmt it is worthy of 
note that very few birds have acquired the habit. In 
California, however, where there are long dry summers 
in the valleys, a shining example of thrift has been 
developed among the. woodpeckers. This bird is the 
handsome California woodpecker, Melanerpes formi- 
civorus hairdi, closely related to the red-headed wood- 
pecker of the Eastern and Middle States. It is one of 
the most industrious creatures in California, and to 
the casual observer its principal occupation might 
seem to be the hoarding of acorns. Our woodpecker 
does not go about its work in the offhand, slipshod 
manner of the California jay, which pounds its acorns 
into the ground, with a guilty air, and then apparently 
forgets all about them. Instead, Melanerpes drills a 
neat round hole in the bark of a tree, and into this 
wedges the acorn, which fits so tightly that one has 
to use a pen-knife to extract it. The birds are most 
active during the autumn and winter, when they store 
many acorns for food, showing a decided preference 
for the slender nut of the California live oak. Wheth- 
er the birds particularly desire a grub which lives in 
the acorn is not known, but we do know that they eat 
the nuts. The habit of fitting them so tightly 
into holes in bark may have been acquired for pro- 





Fig. 8.— The Foundry, Showing Flasks and Cores. 
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Pig. 4«— Sweeping the Core. 
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tially decays about the old holes so that the acorns 
will not fit tightly. Such holes are often abandoned. 



Fig. 8.— A Chime of Bells. 

tection against the depredation of ground squirrels. 

Although scattered acorns are found in telegraph 
poles, in fence posts, in the sides of houses, or wedged 
under shingles, the woodpeckers seem to prefer live 
oaks, in the valleys. In the moun- 
tains conifers are used also. Leaky 
roofs often result from the wedging 
of acorns under shingles, or from 
holes drilled into them; and many 
a rancher has been provoked to pro- 
fanity by having his house perfo- 
rated. 

A characteristic of the woodpeck- 
ers is their fondness for certain 
individual trees. They store their 
acorns in the same tree and use the 
same holes year after year, adding 
new holes as time goes by, and the 
old ones wear out. A few of these 
trees must have a reputation 
among woodpeckers for miles 
around, judging by the way they 
are visited and the number of 
acorns deposited in their bark. 
Such a tree — a large live oak, now 
somewhat famous, at least locally — 
stands in front of President David 
Starr Jordan's residence at Stan- 
ford University, California. Its 
bark is closely studded with acorns, 
even out onto the smaller limbs. 
Some of them have been driven in- 
to the ends of old, partially de- 



A Singular Effect of Friction. 

In a communication presented to the French Acad- 
emy, E. Guyou comments upon some curious experi- 
ments made by De Saintignon, of which Guyou gives 
a brief account only. A spherical vessel is rotated 
about its vertical axis some eight hundred times per 
minute; dimensions are not given. Powdered sub- 
stances are distributed in the water contained in the 
vessel. When the vessel is ' rotated, the powdered 
particles will arrange themselves along the axis of 
rotation, if they are less dense than water. But if 
they are heavier than water they will collect, not on 
the equator of the vessel, as one might expect, but 
on two rings corresponding to equal parallels of lati- 
tude on both sides of the equator. In explaining this 
apparent paradox, Guyou points out that, after a cer- 
tain time, the particles will revolve with the velocity 
of the globe, and the effects of gravity and of centri- 
fugal acceleration may be neglected. The resultant 
of the remaining forces will urge any particle in the 
direction of the radius of the parallel in which it finds 
itself. If the particle is less dense than the liquid, 
the resultant will be centripetal, and the particle will 
move toward the axis of rotation; if the particle is 
denser than the liquid, the particle will travel toward 
the wall of the vessel. Having reached the wall, the 
particle will be pressed against it by this radial force 
which is at right angles to the axis of rotation, and 
therefore oblique to the wall. The angle which the 
normal to the respective point of the wall forms with 
the force will be equal to what we call latitude in de- 
termining positions on our globe; we may thus speak 
of the latitude of the particle. If now the latitude 
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Fig. 7.— A Finished Peal of Four Bells. 



Fig. 9.— A Lever Keyboard. 

equal to it, the particle will remain at the point where 
it met the wall. The globe may thus be imagined to 
be divided into three zones. The centra] zone will lie 
between the two parallels, north and south of the 
equator, whose latitude is equal to 
the angle of friction ; the two other 
zones or segments will lie outside 
this equatorial belt. For the par- 
ticles within the belt the latitude 
will be smaller than the angle of 
friction, and they will therefore re- 
main in their belt; the particles 
outside the belt will have a greater 
latitude, and they will glide down 
to the parallel where the latitude 
and the angle of friction are equal 
to one another. Thus, with powd- 
ered charcoal, we observe two 
black circles of latitudes about 30 
deg., limiting an equatorial belt 
which is turbid with black spots of 
charcoal, while the two polar seg- 
ments will be clear. The case of 
coal is unfortunately the only one 
concerning which the brief details 
quoted are given. It would be in- 
teresting to have further data, and 
to ascertain whether friction is 
really the only or the chief deter- 
mining factor in the phenomenon. 
Experiments might be made with 
heavy precipitates. Guyou sug- 
gests that the observed latitude 





Fig. 6.— Casting the Bell. 



HOW CHURCH BELLS ABE CAST. 



cayed nuts, which they have telescoped, the old shell 
inclosing the fresh acorn. Only a portion of each 
acorn is eaten by the woodpeckers, many remaining 
till they decay, or are "driven to the wall" by the 
insertion of fresh nuts. After a time the bark par- 



of the particle is greater than the angle of friction 
between the particle and the wall corresponding to 
the conditions of the experiment, the particle will 
glide toward the equator. If, however, the latitude of 
the particle is smaller than the angle of friction, or 



Fig. 6.— Testing the Tone of the Bell. 



should be measured for the direct determination of the 
angle of friction. 



The X-ray is being used by pearl fishers of Ceylon to 
determine the presence of pearls in oysters. 
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A BABYLONIAN VASE INLAID WITH IVORY AND 
PRECIOUS STONES DATING FROM 4500 B. C. 

BY FKOF. E. J. BANKS, FIELD DIRECTOR OF THE RECENT BABYLONIAN 
E SEDITION OF THE UNIVERSITY OF CHICAGO. 

It may seem to the layman that the Assyriologist 
and Egyptologist are rivals in the efforts to bring to 
light the earliest traces of civilization, for during the 
past decades each has startled the world by announc- 
ing that he has discovered traces of civilized man of 
live, six, and even ten thousand years ago. In con- 
firmation of his statements, he produces strange ob- 
jects from the ruins of Babylonia or Egypt. Yet such 
extremely ancient antiquities are rare. At Bismya, 
the ruin in central Babylonia which, as field director 
of an expedition from the University of Chicago, I re- 
cently excavated, and which has proved to be the 
remains of the oldest known city in the world, was 
discovered, among other remarkable things, a blue 
soapstone vase richly engraved with human figures 
and inlaid with ivory and precious stones. 

The vase, when found, was in fragments, three of 
which were recovered from among hundreds of frag 
ments of vases of other stone. All were lying in an 
ancient refuse heap of the temple, where they had 
been thrown. The position of this, heap of rubbish, 
buried beneath the ruins of structures known to date 
from 3800 B. C, and containing a number of inscrip- 
tions and bricks, as well as the style of art, point to a 
date not far from 4500 B. C. The original diameter 
of this vase of blue soapstone was about twenty-two 
centimeters (8% inches) ; the height of its nearly 
vertical walls was about twenty centimeters (8 inch- 
es), and the three surviving fragments represent some- 
what more than a quarter of the vase. 

One of the most remarkable features of the vase is 
that it is unlike , anything ever before discovered in 
any ancient ruins. Upon the three fragments are rep- 
resented at least thirteen human figures, either entire 
oi' partly broken away. The two central figures are 
musicians, who are playing upon their five and seven 
stringed harps as they are marching along. If for no 
other reason, the engraving is remarkable because it 
gives us the picture of the musical instrument of more 
than six thousand years ago. Behind the musicians 
marches a person of importance, possibly the king, 
for from his hat project three rays to distinguish him 
from the others in the procession. Behind him are 
two other figures. One, judging from his size, is a 
boy; the other is holding up his hands in the attitude 
of worship. Before and above the musicians are fig- 
ures, who are represented as running to meet the pro- 
cession. One man holds in his hand a branch of a 
tree, while other branches are scattered about among 
the figures. The engraving may represent one of the 
religious processions common in later Babylonian his- 
tory, when the gods were carried about the city. Yet 
the running figures more likely indicate the trium- 
phal procession of a victorious king, accompanied by 
music, and an occasion of great joy is represented. 

Still more remarkable is the execution of the en- 
graving. While the field of the picture is represented 
by the blue stone of the vase, the figures are partly 
composed of inlaid materials. When found, the inlay, 
with the exception of a few pieces of lapis-lazuli in 
one of the tree branches, was missing, yet the deep 
grooves into which it had been set remain to show 
where it had been. Later I discovered a square piece 
of ivory, which formed the skirt of the figure bearing 
the branch. From this one ivory dress we may infer 
that the dresses of all of the figures were of the same 
material. The faces, arms, and 
feet are represented in relief, 
and the long braids of hair and 
the hats are also of the stone of 
the vase. Judging from other 
objects found in the Bismya tem- 
ple, it would seem that the eyes 
were inlaid with blue stone. 
The material employed to repre- 
sent the bracelets and head 
bands .and other inlaid parts 
cannot be known, yet from the 
dump small pieces of red and 
blue stone, mother-of-pearl, and 
engraved ivory appeared. Some 
of them may have been used in 
the missing parts of the vase. 

A chief peculiarity of the art 
is that the figures are represent- 
ed with enormous noses, impart- 
ing to the face the grotesque ap- 
pearance of a caricature. The 
few specimens of early Baby- 
lonian art at hand, while repre- 
senting the nose in a straight 
line with the forehead, fail, with - 
the exception of a few terra- 
cotta statuettes, to exaggerate 
to such an extent. The faces of 
the figures are shaved; the hair 
is braided and hangs down be- 
hind. A hat, either with or 
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without a band and rays and a ribbon, is worn; the 
rays probably distinguish the rank of the wearer. 
Apart from the hat, the one other piece of wearing 
apparel represented on the fragments of the vase is 
the short skirt, which is known to be the Babylonian 
costume of about 4,500 B. C. 

This unique vase of the greatest antiquity, so dif- 




TWO FRAGMENTS OF VASE INLAID WITH IVORY AND 
STONES FROM BISMYA DATING FROM ABOUT 4600 B. C. 




SKETCH OF THE DESIGN ON THE VASE. 

ferent from anything previously discovered, therefore 
opens a new study in the history of early art; it is 
one of the most highly prized objects from the most 
ancient civilization of Mesopotamia. 

THE GYROSCOPE AS A COMPASS. 

BY A. FREDERICK COLLINS. 

Since the invention of the gyroscope by Foucault, 
tq ^demonstrate the rotation of the earth upon its axis, 
this mechanism has been constructed in many modified 
forms, and the principles underlying it have been 
utilized for various purposes. But it is doubtful if a 
more ingenious construction has ever been devised, or 
a more useful application been found for it, than the 
one herein described. The Anschiitz gyroscope takes 
its iiame from the inventor, Dr. H. Anschiitz-Kampfe, 
and was designed for the purpose of replacing or sup- 
plementing the ship's compass, where the latter for 
any reason is rendered useless or inaccurate. Two 
models of the gyroscope have been built by a Kiel 
firm of instrument makers, and both of these are 
shown in the accompanying illustrations. The second 
form possesses several improvements over the earlier 
construction, though the general design is the same 
in both. 

In the compass the needle assumes a fixed position 
under the influence of the earth's magnetic attraction, 
while in the gyroscope, on the other hand, there is a 
rotating system affixed to a horizontal axle, which can 
turn freely in all directions. The spindle of this de- 
vice has a strong tendency to retai'n its momentary 
direction, and when the binnacle, which is an integral 





Anschiitz Gyroscope, 



First Model. Anschutz Gyroscope. Final Form 
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part of the vessel, turns with the movement of the 
vessel, the indicator carried by the spindle will cor- 
respondingly turn against the binnacle, or in the oppo- 
site direction. Thus the indicator will point out in 
degrees, or fixed lines of a scale, the variations in the 
course of the ship. 

The mechanical construction of the instrument is 
comparatively simple, and most of the important parts 
can be recognized in the first illustration, where the 
lower cover has been removed? The strong iron bases 
of the binnacle carry a holder suspended in gimbals 
and filled with liquid. In this liquid is a float fixed to 
a vertical axle, on which it can revolve. The rose or 
compass scale is secured to the float, and is controlled 
by the attached gyroscopic system proper. This sys- 
tem consists of two balls or disks, which are driven 
by a motor lying between them, the current being 
communicated by means of brushes. The frame con- 
taining the balls and motor is attached to a horizontal 
axle on ball hearings, which rest on the float. The 
diameter of the holder is 18% inches, while the height 
of the whole instrument is 35 inches. The construc- 
tion of the new model differs from the old chiefly in 
that the system does, not depend from the float, but 
is contained within it. The float has a capacity of 
about 22 quarts, and also contains a pair of electro- 
magnets. It revolves easily on a vertical axle in the 
basin, and its weight on this axle is almest compen- 
sated by the supporting power of the liquid. The 
basin is hung in gimbals to a strong metal ring, which 
rests on springs attached to the stand. The latter is 
three-legged, and is made of bronze. Between the 
three legs is a small marble shelf, which contains the 
measuring instruments, ruler, etc. The dimensions of 
the new form of apparatus are approximately: height 
43 inches, diameter of basin 14 inches, and the largest 
diameter 23% inches. An improvement consists in a 
small motor with a perpendicular axle, upon which a 
bell-shaped balance is placed. The bell-shaped balance 
is seen below the cylindrical holder in the second en- 
graving. This motor is started simultaneously with 
the system, and attains a velocity of 3,000 revolutions 
per minute. Its purpose is to retain the basin in a 
perpendicular position by means of its rotary force, 
or at least to permit only slow and slight movements, 
thus considerably increasing the efficiency of the ap- 
paratus. In both instruments the gyroscopic system 
rotates at the rate of 3,000 revolutions per minute. 

Both the compass and the gyroscope poBseae- tHrart- 
vantages as w«H~as "advantages, b«t fortunately one 
instrument appears practically to supplement the oth- 
er. The compass is not subject to certain untoward in- 
fluences which are liable to affect the gyroscope, be- 
cause of fundamental differences in action. The com- 
pass needle under the magnetic action of the earth 
assumes one fixed position. The gyroscope, on the 
other hand, tends persistently to maintain any posi- 
tion in which it is placed, until acted upon by other 
forces. Obviously, there are opportunities for error to 
slip into calculations based upon this apparatus, par- 
ticularly after it has been in use for some time with- 
out resetting, and it consequently appears that occa- 
sional adjusting would be necessary. Owing to the 
revolution of the earth upon its axis, the gyroscope's 
spindle would have an additional gradual movement 
of rotation, and the rate of this movement would de- 
pend on the latitudinal position of the ship. It is in- 
teresting to note that this movement would amount to 
one degree in four minutes at the north pole. The 
Spherical form of the earth also influences the instru- 
ment, and in consequence the 
gyroscope would turn slowly to- 
ward the course of the vessel, 
in accordance with its longitud- 
inal position. The compass, how- 
ever, is practically unaffected by 
latitude or longitude. 

The disadvantages of the com- 
pass may be briefly summed up 
in saying that it is strongly af- 
fected by shocks, vibrations, 
moving masses of steel or iron, 
or even by unequally distribut- 
ed, fixed masses of metal, while 
the .gyroscope is influenced in 
no way whatsoever by these con- 
siderations. The deviations of 
the compass needle due to the 
above causes have been only 
partially overcome by systems 
of compensation. It is of course 
impossible to obviate the dis- 
turbing causes mentioned, espe- 
cially in the case of war vessels. 
Here the compass is often ren- 
dered erratic by high speed un- 
der forced draft, particularly in 
torpedo boats, by swinging dav- 
its, cranes, guns, or turrets, and 
by the concussions due to gun 
discharges. In submarine work 
the compass is often almost use- 
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less because of the close association of masses of 
metal. Further, when the course of a vessel is 
changed, the compass will not indicate with absolute 
accuracy the turning movement, and to all other dis- 
turbing factors we must add the friction offered to the 
indicator or rose in liquid compasses. It is under such 
circumstances that the gyroscope has proven itself an 
effectual means for checking compass readings, and 
in some cases even as a substitute for that instrument, 
for it is absolutely unaffected by influences deroga- 
tory to the other. 

The greatest difficulty experienced by the inventor 
was in attempting to rectify that characteristic of the 
gyroscope which varied 
the movements of the ro- 
tating element in accord- 
ance with the longitudinal 
position of the ship. This 
was finally accomplished 
by the introduction of a 
pair of electro-magnets, 
mentioned above, into the 
holder, thus in a measure " 
converting the instrument 
into a magnetic compass, 
or rather into a combina- 
tion of gyroscope and com- 
pass. With this improve- 
ment the rose can be set 
to a certain course, and 
the vessel then steered as 
by an ordinary compass. 

Exhaustive tests were 
made by the German navy 
with the warship "Un- 
dine," which was fitted 
with the instrument for 
this purpose. Some of 
the evolutions, which con- 
sisted in sailing the ship 
under forced draft and 
then suddenly reversing 

the enginee-, changing the position of the turrets and 
other heavy mechanism, and in firing the guns, were 
severe enough to completely disqualify the magnetic 
compass. However, when the trials were concluded 
the gyroscope was found to be in as good order as it 
was in the beginning. The opinion has been strongly 
expressed by observers that these tests thoroughly 
demonstrated the efficiency of the gyroscope as an aid 
to navigation. 



tive of the Admiralty. In the trials of speed an# sta- 
bility the "Michael Henry," carrying all its accessories 
in addition to sandbags equal in weight to a crew of 
seven men, attained the calculated speed, 7.3 knots, 
when driven by its motor and propeller. 

The speed trial was followed by more interesting 
experiments, the object of which was to show that 
the casing surrounding the gasoline motor was per- 
fectly watertight and, especially, to prove that the 
motor would stop automatically, as required by the 
Royal National Lifeboat Institution, if the boat should 
turn completely over and float with its keel in the 
air. It is scarcely necessary to insist upon the impor- 




A PERIPATETIC LECTURE ROOM ; 



WESTERN FARMERS ATTENDING AN AGRICULTURftL LECTURE IN A 
RAILROAD CAR. 



AN UNSINKABLE MOTOR LIFEBOAT. 

BY L. RAMAKERS. 

A series of experiments of great interest alike to 
engineers, to sportsmen, and to life-saving societies 
took place recently on the Thames, near London. 

For the past two or three years the Royal National 
Lifeboat Institution has been endeavoring to stimulate 
the activity of English inventors and boat builders by 
calling for improved types of lifeboats, for the reason 
that the boats now in use do not always meet the de- 
mands made upon them by the bravery and devotion 
of the life-savers. 

After the seaworthiness of motor boats had been 
proved in various contests in French and English wa- 
ters, the Institu- 
tion published a 
precise state- 
ment of its "de- 
siderata." It de- 
manded a life- 
boat propelled 
by a motor that 
would not be af- 
fected by the 
waves or entire- 
ly disabled even 
if the boat were 
capsized. 

This interest-: 
ing problem has 
now been solved 
by the well- 
known con- 
structors of sea- 
going torpedo 
boats and steam 
yachts, Messrs. 

John I. Thornycroft .& Co., of Chiswick, England. The 
completion of their new lifeboat, the "Michael Henry," 
which is shown in the accompanying illustrations, 
marks an era in the annals of naval construction. In 
appearance it differs little from an ordinary lifeboat, 
propelled by oars, for which it would be taken at a 
little distance. As a matter of fact it is propelled both 
by oars and by a 24-horse-power, four-cylinder gasoline 
motor, which is placed amidships and near the keel so 
that it does not interfere with the movements of the 
rowers. 

The boat was subjected to various tests in the pres- 
ence Of the officers of the Institution ;ind a representa- 



tance of this point, as it will be readily understood 
that a propeller that should continue to revolve after 
such an accident would be likely to wound or even 
kill some of the passengers and crew. Besides, the 
propeller would be liable to damage by fouling with 
cordage. 

The results of these experiments were completely 
satisfactory. With the aid of tackle attached to the 
yard of a ship the "Michael Henry" was first thrown 
on her beam ends and then completely capsized, as 
illustrated by the photographs. At the beginning of 
the operation, that is to say, when the boat began to 
heel over, the motor, which had just been started at 
full speed, stopped automatically. It also started auto- 
matically when the boat returned to its normal posi- 
tion. The experiment was repeated several times with 
the same result. 

The new type, therefore, represents a real improve- 
ment and appears destined to render very great serv- 
ice in navigation and especially in the saving of life. 



A LECTURE ROOM ON A RAILROAD TRAIN. 

BY CATHERINE LOUISE SMITH. 

For the past two years certain Western railroads 




•n Her Beam Ends. 



Bottom Up. 



CAPSIZING THE UNSINKABLE MOTOR BOAT "MICHAEL HENRY.' 

have sent out so-called "Good Seed Trains" to assist 
the farmer in his vocation. Early in the year the 
trains are started, and through the spring months 
farmers have free rides and lectures galore until the 
spring break-up renders it necessary for them to 
devote their time to the land. These trains are fully 
equipped for the lecturer and his farmer audience. 
They pass slowly from village to village, can be 
flagged anywhere between stations if enough farmers 
are collected to warrant it, and often stop at some 
small place long enough for the lecturer to explain the 
object of the train and to give sometimes a talk on 
seeds and seed planting. In fact, these trains are 



among the most interesting of the efforts made by the 
large railroads to help the farmers along their lines. 
Usually, the lecturer is a professor from some agricul- 
tural college. He stands in one end of the car beside 
a large chart illustrative of the work, and lectures on 
such subjects as rotation of crops, seed germination, 
condition of crops along the line, remedies for defects, 
the yield to the acre, etc. The cars are always filled 
with farmers who are appreciative of a chance to get 
a ride and lecture free. Great interest is taken in the 
theories advanced by the speaker, and often questions 
are .asked and experiences exchanged. The varieties 
of wheat or coarse grains raised in the vicinity of a 

town, the peculiarities of 
the soil, and the good or 
bad crops of farmers in 
the vicinity are topics al r 
ways discussed. The lec- 
turer, besides covering the 
general subject of good 
seed, dwells upon adverse 
influences that may have 
been shown in the crops 
of a county or township, 
SO that farmers desiring 
information as to the pe- 
culiarities of the land may 
obtain it. The bulletins 
of the -various agricultural 
stations are distributed 
generously. 

The lectures, whether 
in hall, station, or car, 
are well attended. Often 
a car is so crowded that 
men sit in the aisle, and 
some roads plan a stop of 
forty-five minutes to one 
hour at a station, so the 
lecture can be delivered 
while the car is side- 
tracked. When a train is 
scheduled to be at a certain place at a certain hour, 
the farmers sometimes engage a hall and try to make 
arrangements for the lecturer to talk there and use 
his charts or stereopticon. The latest move among 
the most progressive western roads, like the Chicago, 
Milwaukee & St. Paul, the Chicago & Northwestern, 
and "The Soo," which traverse the vast farm lands of 
Wisconsin, Minnesota, and the JJakotas, is to start this 
train in winter. The farmers in this way gain the 
needed information before the time of seeding and 
when they are not so driven with work. While the 
attendance is large in the spring months, more farmers 
can attend in winter, and they have more leisure to 
discuss the important matters presented and to make 
their plans for ultimate scientific results. 

The genera] superintendents of the roads are much 
interested in the "Good Seed" proposition, and further 
the movement in every way, co-operating with the lec- 
turers and scheduling the towns for the stops. This 
movement is an entirely different one from the vari- 
ous seed trains which have been sent out by farmers' 
associations to show the crops that can be raised in 
their district. While seeds are carried, and specimens 
of the fruit and vegetable family, this is by no means 

an exhibit car. 
The "Grass- 
land," which is 
one of the most 
novel exhibit 
cars going 
through the 
country, is 
switched from 
one road to an- 
other, and re- 
minds one of a 
harvest field. 
Shocks of wheat, 
oats, and buck- 
wheat are ar- 
ranged in the 
center of the 
car, and apples 
and other fruits, 
potatoes, pump- 
kins, corn, tur- 
nips, carrots, in 
fact everything known to the root family, are exhib- 
ited. The sides of the car are also decorated with 
photographs. There are hunting scenes, camp scenes 
showing the once-timbered lands, fishing scenes, and 
views of sheep ranches, stock farms, ana comfortable 
farm buildings. 

The "Good Seed Train" is far too practical for this. 
All available space is needed for the numerous audi- 
ence. Naturally, the train runs over a wide stretch 
of territory, and the far-seeing road which furnishes 
it reaps returns in the prosperity of the farmers along 
its right Of way. In some sections special attention 
is called to the new durum macaroni wheat. Tills 
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durum wheat proposition has been 

pushed in the Northwest for about 
three years. The large millers 
have fought it, but others have 
been convinced that if this wheat 
would grow in the so-called semi- 
arid sections the productivity of 
the Northwest would be increased, 
and the chances for new wealth 
would be larger every year and 
land values rendered more stable. 

As a matter of fact, the maca- 
roni wheat controversy has been a 
feature of the grain trade. Secre- 
tary Wilson and Mr. Carlton, of 
the Department of Agriculture, 
have encouraged the farmers to 
grow it, and gradually it is being 
more generally introduced, so that 
farmers who are seeding it have 
male money. The acreage each 
year is larger than the year before, 
and prices increase. This wheat 
contains more gluten than that 
ordinarily used for flour. 

Another subject that is claiming 
the attention of Western railroads 
is that of good dirt roads. If the 
farmer has difficulty in hauling his 
grain to the cars, the roads may 
well be interested and try to rectify 
matters. A year ago the editor of 
a large farm magazine suggested to 
some of the principal roads that 
they run "Good Road Trains" simi- 
lar to the "Good Seed Trains," and 

engage a man to lecture on good roads. The result 
was that trains of this description were run through 
Iowa and neighboring States for a month. Meetings 
were held in many cities, and prizes were offered to 
farmers who could make the best road with a split- 
log drag. 

The success of this "Good Roads Car" has been so 
gratifying, that one road has issued complete direc- 
tions how to make and use these split-log drags, which 
are simply an arrangement of two logs seven to nine 
feet long and ten to twelve inches in diameter. These 
are set on edge thirty inches apart, and fastened with 
three strong pins wedged firmly in. A chain runs 
through the center of the front log at the right end 
and over the left end of the same log. This is hitched 
to the horses, and the driver stands oh a movable plat- 
form placed on the logs. The whole thing is remark- 
ably simple, and is taken off the train at stations 
where roads are particularly bad and a demonstration 
is made. Telephone poles are remarkably good to 
make these drags, and they are so cheap that every 
farmer can make one at a minimum outlay of time 
and expense. 

Pew realize the interdependence of business and 
railroads. Country towns exist to supply the needs of 





the "Good Seed Gospel" and "Good 
Roads Movement" are profiting in 
more ways than one. All through 
the Mississippi Valley the farmers 
in the corn and grain countries are 
eagerly availing themselves of these 
opportunities to improve the char- 
acter of the land, and the chances 
are that the educational trains al- 
ready in vogue will be supplement- 
ed by others as occasion demands. 



Fig. 2.— Part of the First Section Passing 
Through the Forest. 



Fig. 3.— View of the Second Span, Show 
ingj the Double Support in the Distance. 



the farmer, and their prosperity is gaged by the crops 
of the latter. There is little profit to the merchant, 
the miller, the lumberman, the bank, if the farmer's 
crops fail or if he has to combat with poor roads to 




Fig. 1.— The Path of the Rope Tramway. 

get his produce to the shipping point. Railroads real- 
ize that traffic along their lines, both passenger and 
freight, depends on the prosperity of the farmer. 
When the crops are good, cars and crews are in de- 
mand, and the wide-awake roads which are preaching 



A WIRE ROPE RAILWAY USED IN 

THE CONSTRUCTION OF AN 

ITALIAN FORTRESS. 

BY DR. ALFRED GRADENWITZ. 

The ropeway described in this 
article was constructed by Messrs. 
Ceretti & Tanfani, of Milan, Italy, 
for use in the construction of a 
fortress. It is remarkable for its 
enormous spans and for the extra- 
ordinary altitude it reaches. The 
plant belongs to the Cesana Com- 
munity, in the Cottian Alps, and 
passes between Briangon and Oulx 
at the foot of Mont Genevre. The 
construction of this ropeway, which 
at present serves for the transport 
of all sorts of building materials 
required in the construction of one 
of the largest Italian Alpine fort- 
resses, was supervised by the Ital- 
ian engineering corps. When the 
fortress is completed the plant will 
be used for the transport of gun 
parts, ammunition, and rations lor the garrison. De- 
signed on the three-rope continual-operation system, 
the ropeway is provided with two separate runways, 
one of which serves for the incoming filled cars and 
the other for the return of the empty cars, while the 
third, used as a hauling rope, is situated beneath the 
two runways and operates the railway. 

The runways are constituted by two carrying ropes, 
located at the same height, 7.7 feet distance from each 
other, and anchored in each of the stations. The run- 
ways are held taut by freely suspended weights which 
are connected to the carrying ropes by means of flex- 
ible ropes running over rollers. The unifoTirrtension. 
thus produced avoids the possibility of an overload 
and results in a safe compensation of any difference in 
tension, due to changes in temperature. The total 
length of the ropeway, which comprises three sections, 
is about 25 miles, the difference in level being 5,984 
feet. Two intermediary tightening stations are pro- 
vided for tension devices and anchorages for the carry- 
ing ropes. 

The lowermost section starts at Cesana Station at 
4,510 feet above the sea level (see A, Pig. 1) and leads 
as far as the first intermediary tension device (S, 
Pig. 1) at 6,097 feet altitude. Between these two sta- 




Fig. 4— Part of the Second Span. 



Fig. 6.— The Driving and Loading Station. 
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Fig. 5. — The Second Intermediary Tension Device and the Double 
Support in Front of It. 



Fig. 7.— The Driving Gear. 
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iions there are eleven wooden piers with a maximum 
distance of 1,312 feet. 

In Fig. 2 is shown part of the first section, the rope- 
way traversing the thick woods. A spirally wound 
rope, one "inch in diameter, made from first-class case- 
hardened steel wire and having 95 tons breaking 
strength per square inch, supports the loaded buckets, 
while a similar rope of the same quality and of % inch 
diameter has been provided for the emptied buckets. 
Both of these ropes are anchored at the first intermedi- 
ary station with their tension weights in the lower 
motor station. In order to avoid any sliding of the 
traction rope in the 1,312-foot span (Fig. 1), wooden 
supports have been provided, carrying cast-iron guid- 
ing rollers. From the first intermediary tension de- 
vice, B, the ropes are carried as far as the second ten- 
sion device by a single double support, c, situated not 
far from the second station, C, so as to obtain a span 
of 4,100-foot length with 2,296 feet level difference. On 
this span of the railway two different views are repre- 
sented in Figs. 2 and 3. The second intermediary ten- 
sion device, C, with the double support, c, located in 
front of it, is shown in Fig. 5. The supporting ropes 
of this section are 1.12 inches and 0.8 inch in diameter. 

Another large span of 7,380 feet length, overcoming 
another 1,968-foot level difference, will be found on the 
third section, where supports, d, have likewise been 
arranged shortly before the two stations, D, to insure 
the same satisfactory guiding of the rope. The sup- 
porting ropes are 1.12 inches and 1 inch in diameter 
respectively, and are anchored at the unloading station 
situated at 10,496 feet above the level of the sea, 
whereas the tension weights are arranged in the sec- 
ond intermediary station. As the various lengths of 
rope vary between 1,205.6 and 1,476 feet, their ends 
have been provided with couplings, which are filled 
with cast metal and which have a far higher breaking 
point than the rope itself, thus avoiding a loosening 
of the couplings. 

The unloading station at Chaberton (D in Fig. 1), 
which is situated at 10,496 feet above the level of the 
sea and therefore covered with snow during the greater 
part of the year, is a structure built almost entirely of 
wood. The carrying ropes of the third section are an- 
chored by means of railway rails in the foundations, 
and are thus perfectly isolated from the wooden dis- 
charging structure. The transition from the ropes to 



the station is effected by means of a steel tongue, to 
which are connected the suspended railway rails of 
the station, serving to transfer the arriving unloaded 
trucks to the empty rope. For the suspension of 
these rails there have been arranged so-called sus- 
pension shoes, which are fixed to the wooden struc- 
ture at 6 to 10 feet distance. On entering the station 
the truck is automatically unlatched from the continu- 
ally moving hauling rope and after being unloaded by 
the operator is conveyed to the other end of the rail, 
there again to be automatically coupled to the hauling 
rope. 

The two intermediary tension devices serve for car- 
rying the tightened and moored ropes by means of 
suspension rails, effecting by the aid of tongues a 
connection between the rope and rail. These rails 
have the same gage as the two carrying ropes, so that 
the trucks are allowed to pass over the rails without 
being loosened from the hauling rope, thus doing 
away with the necessity of any superintendence in 
such stations. 

The tension weights above referred to, which tighten 
the ropes of the second and third sections, are loaded 
to one-fifth of the aggregate breaking strength of the 
rope, warranting in the latter a five-fold safety against 
breaking. 

The driving and loading station (Fig. 6) is designed 
entirely of cement masonry, being connected with the 
80-horse-power turbine plant which serves for the oper- 
ation of both the wire-rope railway and the electric 
lighting dynamo. The trucks are here also automatic- 
ally disengaged from the hauling rope and again 
coupled to it. The station is provided with a sus- 
pended railway serving for the passage and loading of 
the empty trucks. 

The driving gear, as seen from Fig. 7 (showing an 
internal view of the station), comprises a main driving 
sheave with two leather-lined grooves, several inter- 
mediary sheaves and the sledge sheave of 6.56 feet di- 
ameter. The drive is transmitted from the turbine shaft 
by means of a belt disk and conical wheel gearing to 
the vertical shaft, to which the main rope disks are 
fixed. For stopping the ropeway there have been pro- 
vided two wood-lined brakes. 

The ropeway is engaged and disengaged by means 
of a clutch mounted on a turbine shaft. Beneath the 
floor has been arranged the sledge for the hauling rope 



which, owing to its length, has been designed as three- 
groove tackle with disks of 6.56 feet diameter. The 
traction rope, which is made from the best, highly 
flexible, case-hardened steel wire of 120 tons breaking 
strength per square inch, is % inch in diameter and 
is stretched to one-tenth of this breaking strength. The 
speed of the hauling rope varies between 5 and 7 feet 
per second, the distance of the trucks being about 1,575 
feet. As the latter arrive at intervals of 240 seconds, 
the output of the plant will be 13,000 pounds per hour, 
the capacity of each truck being 880 pounds. The mo- 
tive force yielded by the turbine is about 55 horse- 
power, only eight men being required to operate the 
arriving and starting trucks. 

The mean gradient of the railway is 50 per cent, 
while gradients of up to 100 per cent or 1 in 1 as occur- 
ring in some parts, are dealt with with the same 
safety. 



The Failure of Santos Dumont's New Aeroplane. 

Santos Dumont tested his new aeroplane on the 
parade grounds at St. Cyr on March 27, with the result 
that this latest and most fragile flying machine was 
smashed beyond repair, and was afterward cut to 
pieces with a saw. Two runs were made across 
the field. In the first one, a speed of but 12 miles an 
hour was obtained. In the second, the speed was per- 
ceptibly greater, but after the machine had covered 
half the length of the field it struck a rough spot and 
broke in two. The accident was apparently the re- 
sult of insufficient bracing of the planes. These, as 
can be seen from a glance at the photographs in our 
last issue, were set at a wide dihedral angle without 
any bracing whatever. M. Dumont signified his in- 
tention of building a third aeroplane soon, and of 
using better materia] in it. In the meantime he ex- 
pects to experiment further with his old machine, 
"14 bis," with which, it will be remembered, he flew 
successfully last autumn. 



In a paper on the "Installation of Centrifugal 
Pumps," by Mr. W. O. Webber, the author states that 
it is safe to say that 65 per cent represents the aver- 
age commercial efficiency of the multiple-stage turbine 
pump in the market to-day, while 80 per cent can be 
realized upon the straight, single-impeller, volute, cen- 
trifugal pump at heads of less than 100 feet. 



RECENTLY PATENTS© INVENTIONS, 
Electrical Devices. 

TELEPHONE-RECEIVER.— L. Steinberger, 
New York, N. Y. The several objects of the 
invention are to provide the receiver with a 
casing of metal ; to provide telephone receivers 
or similar devices in which the magnet and 
other parts — such as binding-posts, binding- 
post sockets, and the suspending-hook — are 
imbedded in an insulating material which 
forms a core that is received in an outer case, 
and finally to intensify the sound-waves re- 
produced by the receiver. 

ALTERNATING-CURRENT PLANT COM- 
BINED WITH STORAGE BATTERY. — L. 
SchrSder and A. Muller, 31a Luisenstrasse, 
Berlin, Germany. The invention relates to 
alternating-current plants combined with stor- 
age batteries, and has the purpose to regulate 
the charging and discharging of the storage 
battery in such a manner that if the current 
used in the plant varies the prime mover 
actuating the main generator continues work- 
ing with constant load. The application is for 
a division of the pending application formerly 
filed by these inventors. 

ELECTRIC SIGNAL SYSTEM. — E. Chou- 
teau, Jr., St. Louis, Mo. The invention re- 
lates to electric railway-signals, the more par- 
ticular object being to produce a system which 
is to a certain extent automatic and to a 
certain ext ent is controlled at will. By means 
of the arrangement the engineer's mind is kept 
constantly trained, so that vigilance becomes 
habitual and there is no relapsing into the 
habit of carelessness. 

Of Interest to Farmers. 

CORN AND BRUSH KNIFE.— D. B. Date 
and A. B. Kuqelmann, New York, N. Y. One 
of the purposes of this improvement is to pro- 
vide a construction of corn and brush knife 
whereby labor will be much reduced and which : 
will cut simultaneously and equally at both : 
sides of the slanting stalks and brush, pro- 
ducing a clean shear cut having an upward 
inclination. 

CULTIVATOR. — A. M. Barker, Franklin, 
Neb. This invention relates to straddle-row 
cultivators, and has for its object the pro- 
vision of means effective in operation, and 
durable in use adapted to cultivate one or 
more rows of plants, as may be desired. 
Means are provided enabling the gang-beams to 
be adjusted at the desired distance apart. 

Of General Interest. 

WINDOW-SHADE ABJUSTER.— Nellie F. 
Capps, Red Bluff, Cal. This invention intro- 
duces a new feature in shade adjusters, en- 
abling the operator to raise or lower the 
shade, admitting air and light as desirable in 
offices, or to bring out the shade transversely 



from 1 he. jvirtfiow casing, to swing it to right 

or left to admit air and shut out rays of 

light, as is especially desirable in sleeping 

rooms in hot weather. It is very simple, re- 

: quires no fitting, is easy to put up, does what 

: is claimed for it, and can be cheaply manu- 

I factured. 

DIVISION-PLATE FOR EGG-CASES.— C. J. 
Vooehoest, Chicago, 111. The invention is an 
improvement in pocketed packing-plates for use 
in holding eggs, fruit, or other articles during 
transportation or storage. The plates when 
made of paper-pulp or similar material will be 
comparatively rigid as to their egg-receiving 
units or pockets and somewhat flexible as to 
the lines along the curve-reversing line, so it 
will possess the strength of the dome or arch 
in the pockets to protect the eggs and also 
the desired flexibility to permit its adjustment 
or yielding when in use. 

PAINT. — J. F. Villard, Rexton, New Bruns- 
wick, Canada. In this composition of matter 
adapted for use as a paint the ingredients are 
so united that they will remain homogeneous 
and in it the oil will not separate from the 
other ingredients even when the paint is left 
standing in the cans. This paint will not 
prematurely run and drop from the brush. 

TRUCK FOR WOOD-PRESERVING RE- 
TORTS.— H. M. Rollins and A. J. Neff, 
Houston, Texas. The principal object of the 
invention is to so construct a truck as to 
permit the loading of a greater amount of 
wood upon it than has heretofore been the 
case, and especially to provide for filling prac- 
tically the entire space with a retort with 
wood or other articles to be treated. A fur- 
ther object is to provide for preventing the 
lifting of the truck when the liquid pre- : 
servative is introduced into the retort. 

CASK OR VESSEL FROM WHICH LIQUID 
IS DISCHARGED UNDER PRESSURE.— G. 
Lindner, 88 Kriegstrasse, Karlsruhe, Baden, 
Germany. The object of the invention is to 
cause the vessel to operate with expansion of 
compressed air in order to fully utilize the 
energy of the compressed air, to effect economy 
in driving power. For this purpose two floats 
are employed. This air enters the vessel with 
a higher pressure than is necessary. In con- 
sequence the air-pressure at the commencement 



verse ribs are secured to the face of the 
sounding-board within the continuous rib. By 
this arrangement that portion of the sounding- 
board lying outside of the continuous rib is 
wholly unobstructed, so that the sounding- 
board is rendered exceedingly sensitive to vi- 
brations. Every part of the sounding-board is 
in sympathy and weak places in the scale are 
prevented. In general, the tone is richer, and 
a very superior sustaining quality is obtained. 



Hardware. 

CULINARY TONGS.— C. F. Smith, New 
York, N. Y. The tongs are for use in grasp- 
ing" and lifting such articles as eggs, potatoes, 
and the like. They are composed of a single 
wire bent upon itself at its center to form 
arms, connected together by an eye, which 
serves as a spring tending to hold the arms 
in separated relation. At the end of each arm 
a pocket is provided of like construction, these 
pockets being formed by spirally coiling the 
wire conically and in an oval shape, thus 
adapting the pockets for grasping and lifting 
the above-named articles. 

machines and mechanical Devices. 

PAPER-MAKING MACHINE.— J. B. Walker 
and A R. Bond, New York, N. Y. The in- 
vention relates to paper-making machines, par- 
ticularly of the type known to the art as 
"cylinder-machines." The fibers of paper or- 
dinarily made have a general trend or grain 
in the direction of the length of the paper, 
mainly due to the fact that the fibers de- 
posited on the screen are dragged through the 
pulp in the tank as the cylinder revolves and 
are virtually combed in the direction of rota- 
tion. By means of the invention, a paper is 
produced with a grain running transversely to 
the length of the paper. 

MACHINE FOR CUTTING WEB MATER- 
IALS. — W. D. Skidmoee, Pelham, N. Y. A 
carriage reciprocates along the line of move- 
ment of paper or other stock and is actuated 
by a cam device to move with and in direc- 
tion of the stock during cutting operation. 
Stock cutting is effected by ledger and shear 
lilades mounted on the carriage, the latter 
blade being periodically advanced to cut by a 
accelerates the motion of the liquid and main- tappet mechanism geared to work in time with 
tains rapid current. The vessel emptied to a the movements of the stock and carriage. 



certain extent, one float closes the air-supply. 
Compressed air now operates in further ex- 
pelling- the liquid until pressure has sunk 
correspondingly to pressure of the liquid- 



From the knives the cut stock is received by 
a set of delivery-rolls which deliver from the 
machine. These rolls may also be made to 
crease edges of cut material so that each 



column. This attained, the second float opens ; length will preserve its direction until clear of 



the air-discharge. 

PIANO SOUNDING-BOARD. — Theodoee 
Wolfram, Columbus, Ohio. Mr. Wolfram's 
sounding-board is formed with a continuous 



the machine, to make room for the succeeding 
length. 

PISTOL. — M. J. Shimer, Freemansburg, Pa. 
The frame mechanism consists of but two main 



rib spaced a uniform distance from the inner i elements, the trigger and hammer and accom- 
contour of the back frame. The usual trans- 1 panying springs. The trigger automatically 



follows the hammer to cocked position and 
acts as a sear to hold it cocked until the 
trigger is pulled. The principal purpose of the 
inventor is to provide means whereby when 
the barrel is broken or opened to introduce a 
cartridge the hammer will be automatically 
locked in full cocked position and the trigger 
will be held stationary until the barrel is re- 
stored to normal position. 

SAW-SHARPENING MACHINE. — J. D. 
McAulay, Baddeck, Nova Scotia, Canada. The 
machine comprises means for carrying the saw 
and actuating devices for moving the saw to 
bring the teeth thereof successively into proper 
position to be sharpened. Reciprocating sharp- 
ening devices are used, together with a guide 
therefor, in association with a horizontally- 
shiftable supporting-frame for said guide, the 
organization being such that the sharpening 
devices proper may be quickly shifted and set 
to different positions relatively to the stand 
for enabling the sharpening to be effected. 

FILLING-FINGER.— W. E. Lyford, Thomp- 
sonville, Conn. The invention pertains to 
yarn-printing machines, such as are used by 
carpet manufacturers in making tapestry and 
other carpets, rugs, and the like. The object 
is to provide a finger for guiding yarn onto 
the printing-drum, and arranged to smooth the 
yarn on the drum, thereby insuring a proper 
uniform application of the color onto the 
yarn during the subsequent usual process of 
printing. 

AIR-COMPRESSOR.— A. Good, Claflin, Kan. 
The invention has reference to cylinders and 
valve mechanism suitable for use as an air 
compressor or as an engine. In operation the 
device may be used for withdrawing an aeri- 
form body through a pipe leading to any de- 
sired point — say to the bottom of a mine and 
expelling the body through a hand-valve. The 
device is used in this way for the purpose of 
removing choke-damp and noxious gases from 
mines and causing the latter to be filled with 
fresh and pure air. 

ADDING-MACHINE.— A. I. Ganchee, New 
York, N. Y., and A. T. Zabriskie, Passaic, 
N. J. The object of the present invention is 
to provide a machine arranged to render the 
action of the number-wheels positive and with- 
out danger of the parts easily getting out of or- 
der and to allow convenient and quick resetting 
of the machine to zero when desired. It relates 
to adding-machines, such as shown and de- 
scribed in Letters Patent of the United States 
formerly granted to N. H. Kodama and A. I. 
Gancher. 

BOOKBINDING-MACHINE.— W. B. Blau- 
Velt, New York, N. Y. The invention relates 
to improvements in machines for affixing the 
crash, the head-bands and the paper lining to 
books preparatory to placing the covers there- 
on, an object being to provide a machine of 
this character by means of which the work 
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may be rapidly carried on and the books de- 
livered from the machine in a strong and 
neatly finished condition. The general plan is 
shown in the patent formerly granted to Mr. 
Blauvelt. 

ATTACHMENT 1 FOR CLEANING COTTON- 
GIN SAWS.— H. J. Fitzpatrick, Athens, Ga. 
Gin-saws must always be dry, and in ginning 
wet or green cotton the saws become clogged. 
Lint when freshly separated from seed and 
when slightly moist through any cause is ex- 
ceedingly adhesive and clings to the saws, and 
renders perfect action of the gin impossible. 
Thus gummed or clogged with wet cotton lint, 
the saws can no longer separate the lint and 
seed, and it is necessary to stop the gin, take 
out the cotton, remove parts of the gin, and 
clean the saws by taking off the wet lint by 
hand. The use of the invention obviates this 
trouble. 



^JVotes 




Ulusical Devices. 

SELF-PLAYING PIANO.— H. Meyer, New 
York, N. Y. The object of the invention is to 
provide a piano arranged to insure accurate 
playing of the keys and with the proper touch 
and expression and to allow the use of a sin- 
gle note-sheet containing a number of pieces 
of music, only one of which is played at the 
introduction of a coin, the note-sheet being 
automatically rewound at the end of the last 
piece of music to start playing the first piece 
on the introduction of another coin. 

MUSIC-LEAF TURNER.— E. R. Eldridge, 
Sumter, S. C. In the operation of this im- 
provement the folio is placed upon the sup- 
port with the back thereof engaged by clasps, 
and the individual leaves are engaged with 
jaws of the turning arms, all of said arms 
being arranged upon the right side of the sup- 
port. When it is desired to turn the leaf, the 
uppermost arm may be swung to the other 
side of the support by means of a finger-piece. 

-Prime Movers and Their Accessories. ■ 
ROTARY ENGINE.— A. GLIftlfl, New York,- 
N. Y. This invention pertains to certain im- ! 
provements in rotary engines adapted to be j 
operated by steam, compressed air, or other j 
fluid under pressure ; and the object of the \ 
inventtr is to provide certain improvements in 
means for controlling the admission and ex- : 
baust of the motive fluid in order to gain the j 
maximum efficiency. 

PUMP. — W. Y. Cruikshank, Freeland, Fa. 
This invention relates to pumps, and especially j 
to rotary lift-pumps. The object is to con- 
struct a pump of the class described having 
an improved arrangement of the vanes whereby 
the efficiency of the pump will be much in- 
creased. When a rotation is imparted to the 
shafts the two hollow shafts will be rotated in 
the same direction, while the inner shaft which 
extends longitudinally within the hollow shafts 
will be rotated in a reverse direction. 



Railways and Their Accessories. 

CAR-REPLACER.— W. Cook, Hoboken, N. J. 
In this instance the invention relates to car- 
replacers, such as used for replacing derailed 
trains upon the track. The object of the im- 
provement is to produce a device of this kind 
which can be readily set in position and which 
will be reversible in its nature, enabling the 
device to replace a car moving toward it in 
either direction. 

HAND-CAR.— J. W. Finch, Elizabeth, Miss. 
In operation when the rock-lever is rocked 
upon its bearings the parallel arms are rocked 
about a counter-shaft, and since the stub- 
shaft is rigid with the pitman and a gear- 
wheel is rigid with the stub-shaft, another 
gear-wheel which meshes with the first one is 
constrained to rotate and carries the counter- 
shaft therewith at a much higher speed than 
were the parallel arms secured directly to 
the counter-shaft and acting thereon as a 
crank-arm, and since one sprocket-wheel is of 
relatively greater diameter than the other this 
movement is further multiplied on the axle. 



Pertaining to Recreation. 

FISHING-REEL.— G. W. Blackburn, Sara- 
sota, Fla. The principal objects in this case 
are to. provide reels with an improved friction- 
drag, with an automatic stop, with means for 
sotting the drag for any desired pull, with a 
locking device to prevent the nut of the reel- 
post from working loose, and with other ad- 
vantageous features without using any screws 
on the face of the device to injure the hands 
or any washers to wear out or clog. 



Designs. 

DESIGN FOR A HAND-BAG, PURSE, OR 
SIMILAR ARTICLE.— F. ». Kahn, New York, 
N. Y. The design in this case shows a hand- 
bag or purse suspended by a ring-linked chain. 
The form of the bag keeps well within the 
usual lines, yet exactly represents a sitting 
"Teddy Bear." The top of the bear's head and 
its ears are capped by the hinged frame of 
the purse. The figure of the bear is pressed 
in strong relief on the material used and a 
decidedly life-like and attractive result is se- 
cured. 

Note. — Copies of any of these patents will 
be furnished by Mnun & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



and Queries. 

HINTS T« C«RRESP«N»ENTS. 

Names and Address must accompany all letters or 
no attention will he paid thereto. This Is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(10487) W. T. H. writes: In your re- 
ply to C. S. R. of March 16, page 239 (10437), 
you state in your closing sentence that "some" 
people "habitually use the right and others the 
left eye at their ordinary work.*' This is true. 
Jut is it not also true that when both eyes 
are kept open the "alignment is always made 
with the right eye? Let any one with both 
eyes open hold out either his right or his left 
hand at full length of his arm, and then range 
the point of his forefinger with a distant ob- 
ject. Let him then while holding his hand 
steady close his right eye, and he will find that 
his finger is not in line with the object. But 
if he closes the left eye the alignment is per- 
fect, provided the head and hand have been 
held steady. If there are any exceptions to 
this I have never yet found them, and I have 
tested a goodly number. There possibly may 
be people who are left-eyed as there are people 
who are left-handed. If so, the alignment with 
such must be made with the left eye. At any 
rate, when both eyes are open the alignment 
is made by but one of the two. It would seem, 
therefore, that the sportsman who keeps both 
eyes open has the advantage, since the closing 
of the eye not used tends to close the other 
also. Any way, I should advise the beginner 
to keep both eyes open. But to those who have 
long accustomed themselves to the closing of 
one eye, it is probably best to continue. A. 
We are not able to agree with you that a per- 
son always sights with the right eye when he 
has both eyes open. We have tested many 
classes of students, and have seen many #ho 
found the alignment perfect when the right eye 
was closed, that is, they were left-eyed. We 
have also many times in lectures upon the eye 
made the test on members of miscellaneous 
aiiLiieiK.'f'K. and fiiuiid left-eyed people. 

(10488) J. J. G. writes: Referring to 
query No. 10423, issue of March lf>, second 
question : A claims that in foggy weather, 
when smoke descends to the ground, the at- 
mosphere is light and will not support the 
smoke. X claims that it is heavy, and will 
not permit the smoke to ascend. Which Is 
correct? You answer by saying : "When smoke 
falls toward the ground the air is light," so 
that the hot smoke is heavier than the air. 
In fine weather the air is heavier, and smoke 
rises." Now, if I am not presuming, I wish 
to differ with you, and to state my reasons : 
Moist air is lighter than dry air, but even 
so, it is difficult for me to reason that "hot 
smoke" would be heavier than moist air. It 
does not seem that hot smoke could descend 
till its loss of temperature permitted it to 
contract to the density of its neighboring 
strata. Then if the smoke remained drier 
than its neighboring strata, it would sink 
very, very slowly. But while the process of 
conduction is lowering its temperature, like- 
wise the percentage of humidity is rising, and 
I believe it would soon adjust itself and be- 
come in equilibrium with its neighboring air 
before any lowering could be perceptible. 
However, it is a fact that smoke does descend 
in damp or foggy moderately tranquil atmos- 
phere, and I attribute the cause to be due to 
the rapid coalescing of the water particles of 
the atmosphere on the dust particles of the 
smoke. These nuclei, which are the smoke, 
descend from the increasing weight of 
coalescing water particles upon them. A. 
There was no emphasis upon the "hot smoke" 
in the answer to query 11426, nor do we know 
why we used the word h*t. It seems to us 
unnecessary, since smoke is always hot as it 
emerges into the air. Nor does the theory 
of the condensation of water upon the par- 
ticles of carbon in the gases from the chimney 
seem to us to greatly help the matter, since it 
is a matter of common observation that the 
smoke does not first ascend in stormy weather 
while hot and then after cotling and taking 
on a load of water drop again. The fact is 
that smoke comes down instantly from the 
chimney top. Many a time the smoke of a 
train of cars at full speed gets down fast 
enough to fill the cars and be very uncomfort- 
able when no wind is blowing. In the coun- 
try we have seen the smoke of the chimney 
drop from the housetop into the yard close 
beside the house without any visible rise from 
the chimney. We still think the smoke rises 
in fine weather because it is lighter than the 
air at the time, and falls in stormy weather 
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because it is heavier than the air at the time, 
without taking time to cool and take on water 
drops by condensation. Nor can the cooling 
of the smoke be by conduction as stated 
above, but by radiation into the air, since 
neither air nor carbon is a conductor of heat. 

(10489) C. E. B. asks: 1. Is it theo- 
retically possible to get as much work out of 
a permanent magnet as it takes? to magnetize 
it? For instance, suppose a certain magnet 
takes 100 foot-pounds of work to magnetize it, 
and suppose further that the work done by this 
magnet at one lift is 1-10 foot-pound. Will it 
be possible to make the magnet do one thou- 
sand lifts, removing the armature each time by 
outside power? Magnet and armature to be 
laminated to prevent as much loss in currents 
as possible. A. The work done in magnetizing a 
steel magnet and the work which can be done 
with the magnet in lifting weights have no re- 
lation to each other. A magnet does not lose 
strength by lifting. It tends to gain strength 
rather. Pulling the weight off a magnet tends 
to magnetize it to a higher degree r a tier than 
to take away the magnetism. After a magnet 
has made one thousand lifts it should be in 
just as good condition as at first. Magnetism 
is a molecular condition of steel, and not an 
effect of work done upon steel. 2. If the mag- 
net in No. 1 lasts for the thousand lifts, has 
it really done 100 foot-pounds of work? Is it 
possible that it uses up its total active power 
in the first lift, and that this power is restored 
to it (when the armature is pulled away) at 
the expense of the temporary magnetism of the 
armature and the outside power applied to 
move armature? A. If a magnet will hold up 
a pound, it may be used to lift a pound to any 
height desired, and it should not let the weight 
drop. When the weight has been raised 1,000 
feet, the man who .has lifted the weight has 
done 1,000 foot-pounds of work. The magnet 
has not done the work of lifting the weight. 
It has simply held the weight, and to hold a 
weight is not doing work. 3. What quantity 
of electrical energy in watts is necessary to 
magnetize a suitable hardened steel bar weigh- 
ing 1 pound? A. We do not know the watts 
necessary to magnetize a bar of steel. 

(10490) F. A. McD. writes: Referring 
to your answer to query No. 10428, for a 
process for electro-plating with aluminium, in 
your issue of March IS, I beg to refer you to 
Prof. Richards's book on "Aluminium," the 
last edition of which contains several formulas 
for this deposition, and is, I believe, -i more 
reliable volume in this connection than the 
one you mention, Watt's "Electrodeposition." 
A. So many formulas for platin.£_jiUi»ir4»ffi 
hs)w-_ nria:iid, jinmllaibUi- that we should look 
with distrust upon any positive claim upon 
this subject. We give the above letter for 
our readers' benefit and can furnish the book 
for $fi. We hope that reliable modes both for 
plating with aluminium and for soldering the 
metal will be found. 
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Acids, liromin derivative of fatty, E. Fischer 848,230 

Addressing machine, A. E. Grapp 848,546 

Adjustable table, E. Kohler 848,469 

Air, moistening, H. Bentz 848,340 

Air moistening apparatus, H Bentz 848,341 

Air, regulating the temperature of, Mande- 

ville & Walker 848,595 

Air ship, G. G. Sehwabek 848,055 

Alumina and alkali sulfur salts, manu- 
facture of, A. Clemm 848,612 

Ammunition case, G. Schwarz 848,5»# 

Amusement apparatus, E. A. Smith 848,061 

Anastomotic clamp, G. F. Roosevelt 848,126 

Animal trap, J. M. »ubois 848,295 

Annunciator, >. H. Ooker 848,535 

Apron supporter, J. G. Kountz 848,470 

Armor plate, E. Gathmann 848,024 

Automobile wheel, E. C. Phillips 848,046 

Awning, P. & W. Walger 848,216 

Awning, F. Thorns 848,509 

Axles, nut retainer for vehicle, O. F. 

Jordan 848,176 

Bag attachment, L. McCann 848,481 

Baling press, J. S, Tuttle 848,411, 848,412 

Baling press, 0. E. Wehrenberg 848,420 

Baling press plunger, G. Schubert 848,054 

Baling presses, self feed mechanism for, 

J. S. Turtle 848,413 

Ball cover clamp, liase, F. A. Bruss«au., 848,0*7 

Bank, pocket, J. B. Weir, et al 848.218 

Bank, pocket coin, W. P. Harvey 848,302 

Battery plate, W. O. C. Krause 848,559 

Bearing, adjustable, E. S. Olough 848.224 

Bed, sofa, G. E. Holmes, et al 848,305 

Beer or other beverage cooler, J. Bttel.. 848,228 

Belt stretcher and tightener, A. Y. Foltz.. 848,300 

Bicycle attachment, J. H. Sager 848,324 

Bin. See Storage bin. 

Binders, alarm attachment for self, L. J. 

Phillips 848,491 

Binding device, temporary, A. G. Hoel- 

scher 848,242 

Blasting machine, electrical, L. W. Bow- 
man 848,153 

Bleaching cahinet, W. E. Strong 848.138 

Blower and suction device, Brown & Bahl. 848,343' 

Bobbin stop mechanism, R. H. Cook 848,013 

Bobbin stop, twister, R. II. Cook 848,012 

Body conformer, C. Munter 848,479 

Boiler cleaning device, multitubular, J. 

Alexander 848,082 

Boilers, means for promoting circulation in 

steam, S. 3 Ross 848,496 

Bomb for coyotes, J. N. Gassett 848,544 

Book, combination check, M. H. Berry 848,429 

Books, etc.. file, J. H. Horwitz 848,245 

Book manufacturing machine, Marvin & 

Vessey 848,563 

Boot tree and stretcher, F. A. MacKenzle. 848,038 
Boots and shoes, long tooth finder for cut- 
ters for edge trimming machines for, 

G. E. Fuller 848,097 

Boring or milling cutters, manufacturing, 

J. G. Matthews 848.112 

Bottle and the like closure, T. C. Booth 848,152 
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Mr. Edison Says: 

"Iwanta Phonograph inevery America nhom* 

To any RE8PON SI RLE party we will Bfalp a 
genuine JZdison phonograph on 48 hours FfiKK TRIAL 
at your own home-Ho money down; no C. O. B.| 

returnable at our expense. Play the endlesa 

variety of Edison records, beautiful music, mlnatrel 
shows, etc., etc.; then If satisfactory send the cash 
aSter FREE TRIAL QZ#*y on easiest monthly terms: 
93.00 A MONTH ormoref ora genuine Edison— and 
At positively roeb-hattom prices. Remember — you 
■pay us nothing unless satisfied after thefres trial. 
W rite at once for the free Edison catalogs. 
FREDERICK BaBSON, Edison 
Phonograph Distributers, SIMM .^-^-'ii.^ "> 
Michigan Av.Dept. 1284 .Chicago /Sj' {X^A 
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The 
Proper 
Motor Oil 

means the oil 
exactly suited to 
your engine. This 
is imperative. Poor 
oil, or an improp- 
erly compounded 
one, or the wrong oil 
will wreck the finest 
engine in short order. 

VACUUM 

'MOBILOIL 

comes in several grades. No 
matter what kind or make of 
automobile you own or what 
method of lubrication is used — 
there is a special grade of 
Mobiloil for your 
engine and no other f 
should be used. 
• ur instructive little 
booklet will teil you al a 
glance just what grade of I 
Moteiloil for your automo- 
bile. It's fiee f you. Mo- 
biloil is said in cans, barrels | 
andhalf barrels. 

Manufactured by 
VACUUM OIL CO., 
Rochester, N. Y, 
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PORTABLE GASOLINE 

Submerged Propeller 

Attached and detached ANY BOAT "in 
a jiffy." Can be raised and lowered to 
run m shallow water. Largest, most 
practical, most powerful. JRnir.fre Outfit 
is Outside of Boat. Perfectly Safe. A 
M.or»GT Mafeer for Summer Resorts. Send 
for Details and Price LiBt. 

SUBMERGED MOTOR CO. 
84-86 Washington St» Chicago 



1 REX" The King of Hill Climbers j 

Mane in London, Englandi by largest . 
Motorcycle concern in the World. | 
English Road ReCord836 miles in 48 
hoara, 36 minutes. A high class im- ■ 
[i--.K«il machine, same price as Ame- 
rican machines. Let us send you I 
tull details and price list. The 
"REX" sold only by 1 

FRANCO . AMERICAN AUTO & SUPPLY CO., I 
1404-1406 Michigan Avenue, Chicago. 
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LARGEST PARTS AMD SUPPLY 
HOUSE IN AMERICA 

Neustadt Automobile and Supply Co. 

4358 Olive St., St. Louis. Ho. 



AUTOMOBILES 

BOUGHI. SOVO AND EXCHANGED 

The largest dealers and brokers in New and 
Second-hand Automobiles in the world. Send 
for complete bargain sheet No, 129. 

TIMES SQUARE AUTOMOBILE CO. 

New Mam Entrance 1599-1601 Broadway 
and at 217 West 48th Street, New York 




VICTOR HAND-FORGED AUTOMOBILE 

Water cooled; engine 4^x4; wheels 
37 in Clips; lit inch Goodyear cushion 
tires » runs from 1 to 25 miles per 
hour. No country too rough or hilly 
for the Hand. Forged Victor. 
Price $.450, including leather top, 
fenders, lamps, horn, tools, etc. 
Write for full particulars. Address 

VICTOR AUTOMOBILE MFQ. CO., St. Louis, Ho. 

$40 MOTORCYCLE 

We have the largest If ne of New 
and used Mot.r Cyclia, Parts and 
Supplies in the country, at the 
lowest prices. Every ma chine 
guaranteed. YV e are the largest 
an. only exclusive Motorcycle 
House in the world. Send for our 
1917 Catalog. Repaiis a specialty. 

Harry R. Gcer Co., 851 McLaran Ave., St. Louis, Mo. 




Bottle capping - machine, Muller & Zipp. 

rich 848,478 

Bottle closure, W. R. Warner 848,521 

Bottle forming apparatus, A. Frederiksen. . . 848,*95 

Bottle, non-refi liable, W. F. Fryckkerg 848,165 

Bottle, non-reflllakle, J. H. Barnes 848,529 

Bottle opener and stopper, A. W. Stephens 848,576 

Bottle stopper, F. Jensen 848,174 

Bottle stopper, J. T. Sandman 848,569 

Bracket, C. P. Patrick 848,044 

Brazing compound, C. E. Hamilton 848,592 

Bread cutter and »ox, H. Seckendorff 848,057 

Broiler, meat, S. A. Engelhard 848,018 

Brush, cloth steaming, Kudrle & Svokoda.. 848,377 
Bung making machine, compressed, C. Sey- 
mour 848,503 

Bung tin, E. J. Brooks 848,342 

Burglar alarm, O. F. Smith 848,062 

Burglar alarm, E. L. Rycraft 848,129 

Burial casket attachment, W. Cole 848,289 

Burner, W. Mitchell 848,597 

Cake cutter, V. T. Littler! eld 848,561 

Calendar rack, memorandum desk, W. S. 

Sloan 848,060 

Can and means for venting and closing 

same. J. W. Hearn 848,463 

Can making machine, T. J. Vugan 848,296 

Can opener, F. Garrecht , 848,456 

Cans, bottles, etc., automatic closure for, 9. 

Webster, Jr 848,419 

Cans, heading sheet metal, J. Brenzinger.. 848,005 
Candy wrapping machine, M. E. Buhse, 

et al 848,344 

Cane mill gearing, T. P. Golden 848,025 

Car and coach washing machine, H. & G. 

Miller 848,188 

Car and railway switch, F. S. Gallup, 

et al 848,590 

Car coupling, C. Fancher 848,454 

Car dumping mechanism, metallic, A. 

Becker, reissue 12,623 

Car fender, S. A. Politsky 848,6»2 

Car, railway, C. A. Schroyer 848,134 

Car seat, C. K. Pickles 848,201 

Car stanchitti, flat, F. J. Buzbee 848,086 

Car, tank, T. E. Brtwn S48.286 

Car underframe, C. H. Howard 848,370 

Cars and other receptacles, discharging door 

for dumping, W. L. Coughtry 848,159 

Cars, check ltck for mining, C. A. Cabell. . S4S.441 

Carbureter, C. O. Hedstrom 848,170 

Carbureter for gasolene engines, L. Ander- 
son 848,425 

Card table, E. P. Musgrave 848,042 

Cards, playing, A. K. Ferris 848,542 

Carpet stretcher, C. H. Lamson 848,312 

Cart, lumber, A. W. Benson 848,339 

Case. See Ammunition case. 

Cattle guard, C. O. Jenks 848,374 

Cement and manufacturing same, M. Toch.. 848,328 

Centrifugal machine, B. Ljungstrom 848,037 

Chain link blanks, tool for cutting and 

grooving flat, W. Schenk 848,051 

Chains, making, C. Feid 848,299 

Chair and the like, C. H. Homeyer 848,465 

Chair head rest, barber and other, E. Bern- 

inghaus 848,0*1 

Chair tray locking device, W. F. Oliver.... 848,391 
Checkrein holder, Weatherhead & Abbott... 848,418 

Cheese cutter, computing, W. G. »oty 848,090 

Chipping machine, C. E. Grant 848,459 

Chuck, boring, L. A. Nilsson 848,566 

Chuck for timber framing machines, J. 

■oull 848,226 

Churn drill, J. B. Scovell 848,502 

Cigar fillers, device for producing, P. A. 

E. Scheer 848,130 

Cigar moistener, L. F. Bradley 848,434 

Circuit breaker, A. C. Woehrle 848,148 

Citron peel, treating, H. Schneider 848,21* 

Clamp setting machine, B. A. Grasberger. . 848,436 

Clasp, Albin & Ricketts 848,584 

Clock, Hadley & Gray 848,547 

Closet seat, McCord & Cunningham 848,043 

Closet seat, P. J. Fauly, Jr 848,2*0 

Closet seat, H. Farley 848,229 

Cloth biasing rnaeblnf. Vuland & Hsrehand. 848,416 

Cloth™ reel, fotillnp, W. H. Elcbmond 848,049 

Clutch for be It pullcri, A. Luke 848,183 

rttrtrti, ~* rtrtftm. -a. Lukp 848,379, 848,380 

Clutch, nydrunlle, B. T. 1.. Thomson 848,510 

Cock, stop ami waste. W. H. Smith 848,137 

Coin holder. E. V. Williams 848,333 

Collar, A. B. Stafford 848,575 

Collaret cutting and winding machine, J. A. 

Firsching 848,014 

Composition of matter, G. H. Ferlin 848,094 

Concrete block watering device, Welch & 

Minnich 848,276 

Concrete building buck machine, G. W. 

•unmore 848,091 

Concrete cross tie, reinforced, W. A. Bryant 848,155 
Concrete steps and other structures, metal 

nosing for, II. H. Wainwright 848,075 

Concrete, structural reinforced, J. A. Jones 848,105 

Conduit, sidewalk, J. B. Thacher 843.068 

Conveyer, apron, H. G. Ginaca 848,236 

Cooker, C. D. Barlow 848,528 

Cooker, steam, A. S. Wily 848,081 

Cooking utensil, J. K*ssiger 848.209 

Copying machine, A. ». Klaber 848,556, 848 594 

Core drill, R. M. »ownie 818.227 

Corn husker, W. T. Caldwell «• DOS 

Corn husking machine, W. S. Ruse 8^,497 

Corundum, treatment of, M. Bucbner 845,439 

Cot, douche, S. H. Herman 848,1132 

Cotton chopper, Mounce & Southern 848,385 

Crane, overhead traveling, C. L. Tayltr . . 848,4*7 

Crate, delivery, H. N. Backus 848,336 

Cultivator, S. F. Vance 848,414 

Cultivator, hand, Haiman & Murray 848,591 

Cultivator standard, J. E. Merrill 848,115 

Current controlling apparatus, A. Sundh.. 848,4*s 

Cutlery, E. J. Killian 848,251 

Cutter, G. Meyers 848.18i 

■ental obtundor, P. R. Skinner 848,4*3 

■ental plugger, combination, P. E. Williams 848,334 
■errick, sectional, J. S. Hines 848,3*4 

• esk. table, and book rest, combined, J. 

W. Meaker 848,258 

■etector and recording apparatus, electro- 
capillary, Armstrong & Orling 848,083 

»ie stock, C. F. Schultis 848,4*1 

• isplay box, M. Blumberg 848,431 

■isplay rack, >. F. Greenawalt 848,100 

■isplay stand, W. H. Glenn 848,237 

»oor appliance, sliding, M. Logan 848,475 

»oor fastener, sliding, J. »ierlckx 848,451 

Drainage fitting, F. B. Morton 848,259 

■raw cut shaper attachment, M. & H. E. 

Morton 848,191 

»rier, C. E. Geiger 848,362 

Drill. See Churn drill. 

Drill scraper, disk, S. E. Davis 848,291 

■»»S taMVe, ^N. BYnres, 5t 848,35a 

' Vye and making same, halogenated red, G. 

Engi 848,354 

Vye and making same, red halogen vat, G. 

Engi 848,355 

■yes and making same, red violet to blue 

vat, G. Engi 848,386 

I Electric alarm, J. R. »onnenworth 848,016 

Electric cable splicing and distributing box, 

H. E. Procunier 848,047 

Electric conductors, crosstree for supporting, 

H. W. Smith 848.269 

Electric controller, R. W. Browu 848,006 

Electric drop light hanger, adjustable, A. J. 

Gowan 848,167 

I Electric generators, automatic speed con- 
trolled circuit closure for, c. E. 

Dawson 84a292 

! Electric recorder, D. J. Klepfer 848,468 

1 Electric switch, G. W. Hart , 848,*28 

Electric terminal wires, spring clamp ' for, 

H. J. Biewei- 848,085 

Electrode, zinc, C. B. Schoenmehl 848,570 

Elevator rope clamp, F. L. Emerson 848,453 

Elevator safety catch, Ihlder & Scott 848,373 

Klevators valvt- control for pneumatic, G. 

F. Steedman 848,271 

' End gate, J. L. Williams 848,146 

' End gate, J. M. Groff 848,24* 

End gate rod, wagon, B. Breaum 848,0*4 

Engine spark controller, explosive, L. W. 

Turn bull S4"U'T2 

Engines, antirecoil device for explosive, 9. 

H. Reimers 848,604 

Engines, balancing locomotive, H. F. Shaw. 848,572 

Envelop machine, F. Grant 848,099 

Eraser bolder, M. M. Olmstead 848,392 

Excha.nge selector, automatic, J. G. Rob- 
erta «48,398 




WATCH OUR 

ADVERTI8INQ 



3000 REVOLUTIONS PER MINUTE. WHAT IS IT? 

1731 ANSWERS TO OUR FIRST AD. IN SCIENTIFIC AMERICAN ISSUE. 
March 23, 1907, and more coming every mail, what does il show? 

That, the public are extremly anxious for good, new and 
competent tools. 

Here is a chance for good Live Agents to make more money 
on the easiest selling article ever produced, than ever made 
before. Write for terms and description at once. We have a few 
correct answers to above-mentioned Hd. and awards will be made 
next week. Every CARPENTER. PLUMBeR, HARDWARE MAN, 
BLACKSMITH, TINSMITH. rWCHITEC I URAL IRON WORKER. 
WAOON MAKER. AWNINQ HA.NQRR, ."IINER. HOUSEHOLDER, 
and FARITER. should write for our booklet at once. IT WILL 
SAVE TIME AND MOJi^Y FOR YOU and you need it. Booklets 
will be mailed to all inquiries weei "commencing April 15th. 

RAPID 'TOOL "WORIIS 
<JQ9 StocK E^ohango Building ■ - Chicago 






The 
New 
Toilet 
Paper 

Balaam Sanltts- \ 

see 1st he Diodernl 

unlet v&pfr. Soft,! 

"■ strong And par-] 

feotly antiseptic ■ 

JIade m by treaWiPnt 1 

with pure Caujula PMMfe ' 

Balsam Saniti ssue 

la wrappedinparclimeiit Daper, in sealed cartons. 
Prioe lOo, 15<s 85c. 25 sfieets free $i worth 
eent prepaid anywhere. 

We have a special proposition tor 
office buildingsacd pubJic places, sav- 
ing from 20 per cent, to 40 per cent. 
BCOTT PAPER CO., 504GIenwoodAve., Philadelphia. Pa. 





ate hti(Kiiiir to nny other limriue I 
engines because of the direct -acting | 
Vertical Plunger pump which can 
never biud or get out ot order; Lie- 
cause »t the original design of Gen- 
erator Valve with Float-F'eed and'Fhrot- 
tle, which is better and simpler than 
any Carburetor and fives a wider range ot spepJ, 
at the same time utilizing every unit, of 
er in the eaealine ; an* because at* the 
ate* Gearless Cninmntator which is 
positive, noiseless and sufe— o»er.%ted ay 
the pump eccentric, and has no dan. e ous, 
noisy gears. These arethemostimj or tani 
improvements ever offered in a marine en 
gine, and von must have them If you 
mintthe best. Send for CATALOG. 

$ QI% DuBRIE MOTOR CO. 
y v 421 Ouoln Street, DETROIT, MICH. 



4 h .p. $ 75 

6h.i 



*}H D °etr< 
C" r -£nq\ 



For 



EN N EN'S ?a r l^m d 
TOILET 
POWDER 



[CHAPPED HANDS, CHAFIW1 

and all thin tn>ubl*t. *' A fottU 
hi^htr in price pcrJtafs tksn 
imitafteiis, but * ftHjmtjftr *f»" 
Iwi-mFitl m.hit Harts* ul afl*f btlh* 

Inf. s*' I f^ntliTt.i-.TGiiOl n rte#l r.t r*f 
L Ari Mtaam't {£* trrig)p*I). _T.MHJ*jV /W* 

erhard Mennen Company, - Newark. N. J. 



BABBITT METALS.— SIX IMPORTANT 
formulas. Scientific American supplement 1 123a- 
Price 10 cepta. For sale by Mnnn A Co. and all news- 
dealers, gfeiidif or catalogue. 



THE Nulitc STS Lamps 

"For Home, Store and Street 

We also manufacture Table Lamps, 

Walt Lamps, Chandeliers, Street 

Lamps, Etc. 100 Candle Power 

seven hours ONE CENT. No 

Wicks, No Smoke. No Odor. 

Absolutely safe. THEY SELL AT SIGHT. 

Exclusive territory to good agents. [S^Write £or 

catalogue and prices. 

Ch taajjoSofar Light Cuoept G.Chicago 





SUrll without rrsniine, nrt 
cai&i. Tftltaa . aprlm* or ariro- 

ck-t.v. "l.lj - : , i::.[.,| 

All b**r- 
int* bab- 
h i iLcd. For 
tout Row 
l : •.:. Sail 
':■■ ■■ d r . hk,c!:i 

■-■■ u 1 for 
(r*timoalA|*4 
SOD *Ott FftfiE CATALOG. 



3-a-T-luII. P. 

f*J u t-T-rtifj 1 1 Ur 

liElcei. Cjl- 

inden Uii 

pUUm 

ground . 

a ttml 

ihtft 
drop tat 

nd it**}. 

Al| »fl«4 

mdr to jin s- 
DETROIT ENGINE WORKS, 

J33Z Jefferson Ave., Detroit, Mich 



?Su USE 6RINDST0NES P 

If bo we can sappiy you. All sizes 
.mounted and unmounted* always 

kept in stock. Remember, we make a 
Bpecialtyof set ectintr stones tor all spe- 
cial purposes. Sen*/ or catalogue " I " 

The CLEVELAND STONE CO. 

2d Flour, Wilshire. Cleveland. 0. 



MARINE MOTORS 



I 2 fl i r i uJ rimiittKi, imotilhirtl »iji 

{comflhtb) eratLDE small enpine 

fcr put in & ht^it. Tn»i> ByBj*. S 1 ^ v*\^& «i 

twaiSr tiiiHi.1 3 a jb.t waA BLtdtis. Ho tinutVLitu;. 

fewer tUoxepES of mtto^. Perfect Control 

I ftjcve rsSbia. Each ^D^ioe thoroughly tettedaitf) I 

bActexl hy our hroftd llhflfrti pum'inite^ 

FREU Catalogue of all alaw, 

the CW1V PfTf*-pH*n Mator L'o. T (Sin w Av , Detroit, Mich. I 




THE "LEADER." 

U H. P. Gasolene Auto=Marine Engine 

Built like a watch. teautifuLly Finished. Accu- 
rately Constructed. Light, Strong, Reliable, and 
No-Jeleaa in operatian. Suitable f»r launches 
from la to lfl feet in length. Price complete, 
$75 net, no £3 c aunt. Tharaughly guaranteed. 
Perfect Speed Contra!. Complete descriptive Cata- 
log upon application. Manuiactured by 

CLAUDE SINTZ, 

292 S. Front St., Grand Rapids. Mich. 



Automatic Water Supply 

Moat economical, reliable and efficient. 
If j on tiaT-ft niunJfiih' water the MnKitrti 
on.i!iiH>s will elevate '- i - feet fnr 
a&cU footfall obtainable from 
spring, brook, ot river, de- 
Ifvprtxl Co aay distance^ 
Write f(tr t:ata]f)^iML 

Niagara HyfraullcEngineCo. 
S40 PioMflu et. t jr. y. 




P^lm^r Gasoline 
raimCT Motors 

Marine & Stationary 

Over 20 sizes. \% 
to 25 H. P. One, 
two and four cylin- 
der. Two and tour 
cyle. Jump and 
snap spark. 25.000 
en gi ne b runn'mg. 
Catalog FREE. 

PALTieR BROS. 
Cos Cob, Conn. 





PENINSULAR 

MARINE MOTORS 

Four.cycle Spark Ignition 



Ared 



gned s 



ana built for bleb speed 
and steady all-aay running. They art; 

? Tactically in«testructlkle, every part ia 
merchantable. Don't fait to get our 
catalogue before purchasing. 9 1-2 to 
40H. P. Prompt delivery guaranteed. 

PENINSULAR MOTOR CO. 

200 S, Front St., «rand Raaida, Mich. 



30Q 



Scientific American 



April 6, 1907. 



SORE THROAT 

To prove the Efficiency of 

Hydrozone 

to Sore Throat Sufferers, I will send 

One 25 Cent Bottle Free 
to anyone mentioning this paper 

and sending 10 cents to pay postage 
and packing. Hydrozone is a harm- 
less germicide, indorsed and success- 
fully used by leading physicians. Not 
genuine without my signature on 
label . Ask for Booklet on Treatment 
of Diseases. Sold by Leading Drug- 



gists. 




Dept. V. 63 Prince Street, New York 




Runabouts, Touring Cars 
Limousines 



• 



and 

TheNATKWAL is always 
pupular because it gives 
perfect satisfaction In the 
HANDS O^ THE OWNER. 




National Engines have Bail-Bearing Crank- 
Shafts and Cam-Shafts. Hence, their 
wonderful power. 

Model F. 4 cyl., 40 H.P. Model H, 4 cyl., 50 H.P- 
Model L, 6 cyl., 75 H.P. 

NATIONAL MOTOR VEHICLE CO. 
1019 E. 22 d Street, Indianapolis, Ind. 

Members American Motor Car Mils. Assn., N. Y. 




The 

Perfection 

Power 

Block 

Machine 



Makes Hollow Concrete BuildiDg Blocks. Perfect form, 
uniform size and quality. Concrete accurately meas- 
ured, mixed by power under pressure over 100 tons. 
Full Details, List of Machines in Operation, 
on Application. 

THE PERFECTION BLOCK MACHINE CO. 

321 Kasota Bid., Jlinneapolis, flinn. 
GAS ENGINE DETAILS.— A VALUA- 

ble and fully illustrated article on this subject is con- 
tained in Supplement No. 1292. Price 10 cents. For 
sale by Munn A Co. and all newsdealers. 



An Exhausted Storage Battery 




The Dayton Electrical Mf£. 



battery at all when 
tout autoH»'ii]e »r motor boat Is 
stalled" miles from home. Themi- 
chine equipped with an Apple ii lit- 
tery Charter has an inexhausti- 
ble source •! current. The charger 
keeps the batteries Ml of the kind of 
current that is best for Ignition pur- 
poses. Write to-day for complete 
information, 
Ce., 98 St. Clair St., Dayton, Ohio 



Publish Post Cards 

AND MAKE 300 PER CENT. PROFIT 

Buy from the Manufacturer and save all Middlemen's 
Protlts. We make Post Cards exclusively for you from 
any size Photo or Print you send us and deliver them in 
10 days' time and guarantee not to use your subjects for 
anyone else. Hand colored cards a specialty. Send 
for samples and terms. 

RICH PHOTO-PROCESS CO. 
Dept. 39 28 East -J3d Street, New York 




TheStreliogerBK. 

lead in every point of Excellency. 
Unexcelled in Durability. Chal- 
lenge comparison with any other 
make in material and work- 
manship. Mechanical or Jump 
Spark equipment. #ur 1907 prices 
will interest you. Write for our 
new Catalog and Price List. 
THE STRELINGER MARINE ENGINE CO. 
fl8 Fort St., East, Detroit, Mich. 




cat.iog >h t r- A ^ N Mount Birds , 

and animal Fa.n<:inat!ntf work for Men, 
'Women and T3nya. Quickiy learned in your 
lownfrume. EntjiEfn^onfinrAfaTitfifiil Or no 
'tuition fee. 6n.ve yoiirfinfs npB£:imcnflr Don- 
orit-o homo and dRQd Highly profitable 
.business or fllrle linn. Firm [jatalcrR a.ud 
taxidermy magazine tree. Write today. 
S, w, BoiiQptiirTBiidDnnf, 90 R O&tbft, lib, 

f'Fish Will Bite 

Like Hungry Wolves, all the season 

If you use Magic Fish Lure. Most 

wonderful bait ever discovered for attracting 

all kinds of fish. If you like to pull out the 

^ L -^U. finny beauties right and left, and Catch a big 

ecz; string every time you go fishing, don't fall to 

try this wonderful bait. Sent by mail prepaid 

for25cents. Perfect satisfaction or money 

refunded. Full particulars and Catalog Free 

Address J. F. GREGORY, Desk & 
3319 Oregon Ave., St, Louis, Mo 



Exerciser fer felines, W. B. Smith 

Exercising machine, A. J. Thernley 

Expansion coupling, E. B. Freeman 

Explosive charges, device for inserting, 
R. Torras 

Extension table, B. G. Foster 

Fare register, W. I, Ohmer, et al 

Farm gate, S. D. Beum 

Farm implement, L. E. Hull 

Faucet, J. A. Besrosiers 

Feed operatiig mechanism, H. L." Jeffries.. 

Feed regulating mechanism, boiler, W. Lou- 
don '. 

Feeder and waterer, poultry, A. Rees 

Fence machine, wire, A. F. Backlin. 

Fence stay, wire, W. R. Allyn 

Fence stretcher, M. E. Johnson 

Fertilizer and lime . distributer, J. M. 
Early 

Fire escape, C. L. Garland, et al 

Fire kindler, T. ». Bausher 

Fire shield, ». S. Watsen 

Firearms, ex-tractor for, V. A. Obregon ..... 

Fish cutting and dressing machine, E. G. 
•eloe 

Fishing rod, E. Holzmann . i 

Floor brushing and waxing machine, C. -B. 
Wattles 

Floor scraper, B. E. lampman, 

Floor surfacing machine, A. Poelke 

Fluid joint, flexible, C. G. Hawley 

Font, J. M. Thomas ...... 

Food to fish and land animals, apparatus 
for supplying, H. S. Hale 

Foot rest, H. F. L. Brooks 

Fracture apparatus, S. G. Hubbell 

Frame and handle structure, S. B. Feuer- 
stein 

Fruit cleaning apparatus, F. A. Corey 

Furnaces, burner block as applicable to. 
Bacon & Nelson 

Fuse, safety, Steinmann & Schoendelen .... 

Game apparatus, F. P. de Grandchamp .... 

Game apparatus, G. A. Huben 

Game board, base ball, W. T. »e Walt 

Game, educational, E. Berg 

Gas burner, H. H. Hipwell 

Gas burner, W. W. Cozins 

Gas machine, acetylene, R. H. Walter .... 

Gas producer, W. R. Miller 

Gasket and holder therefor, C. S. Hawley, 
et al 

Gear for reversing mechanism, variable 
speed, W. H. Herstmann 

Gear, fr ictien draft and buffing, T. L. 
McKeen : 

Gearing, friction, C. B. Hatfield 

Generator. See Steam generator. 

Geographical locator, S. F. Enos 

Goods, apparatus for processing packaged, 
E. K. Hood 

Goods separating device, A. C. Wallace. . . . 

Grain, apparatus for the rapid determina- 
tion of the moisture content of, Brown 
& »uvel 

Grapple, J. K. Flynn 

Hat pin, R. I. Pryce-Jones 

Harrow, H. V. & N. W. Abbott 

Harvester and binder shocker attachment, 
grain, J. Ostrum 

Harvester buncher, pea, Tolton & Conner. . 

Harvester, corn, J. J. Wagoner 

Harvesting device, beet, G. R. »otson 

Harvesting machine, beet, J. L. & M. H. 
Webb 

Hasp fastener, C. Ij. Bailey 

Hat frame machine, A. Kindermann 

Hay rabe, horse, E. •. Bond 

Heating, electric, S. S. Eveland 

Hoisting apparatus, V. R. Browning 

Hoisting system, electric, Ihlder & Scott . . 

Horse detacher, J. E. Nilsson 

Hose, metallic, E. T. Greenfield 

Hose reel, L. A. Grimsrud 

Hot air furnace, H. P. Fish 

Hot air heater, J. E. Albinson 

Hydrant or fire plug, C. E. Cotton 

Incubator heating system, J. V. Lindsey ... . , 

Indicating mechanism. J. H. Forsythe 

Indicator, C. Versteeg 

Inhaler, G. A. Thiede 

Insect trap, C. W. Pelton 

Insulating clamp, T. B. Lee 

Insulating material for electrical purposes, 
production of, J. Meyenberg 

Insulator pin and support therefor, L. Stein- 
berger 

Internal combustion engine, F. A. Hasel- 
wander 

Jack, W. Umstead 

Jeiner's clamp, A. Kruger 

Key fastener, A. A. Svensen 

Keyboard fer type writing machines and 
pianofortes, J. H. Laudenbaeh. ........ 

Ladder, folding, P. A. M. Lanier 

Ladder, gymnasium, F. Medart 

Ladder, step, M. E. Trafton 

Ladder, store, W. Fickett 

Lamp, acetylene generating, E. Wachter . . 

Lamp, convertible gas and oil, M. S. 
Thorud 

Lamp jack, F. Conrath 

Lamp suspension device, electric, C. Smart. 

Lantern, foot actuated, F. C. Lyon 

Latch, H. Tysinger 

Latch, deer, C. Husemann 

Lathe tool holder, R. E. Colton 

Leather and making same, L. Feval 

Leather finishing composition and making 
same, W. W. Crooker 

Leaves, treatment of, G. R, MeGahan 

Lenses, manufacturing bifocal, J." Wimmer. 

Lever operating mechanism, vibrating, L. 
Onderdonk 

Lifter and carrier, w. F. Peeler 

Lifting jack, A. E. Schocke 

Lifting jack, E. C. Yeager 

Lightning arrester, J. H. Pearson 

Lime hydrating machine, P. C. Forrester. . 

Linotype machine, ». S. Kennedy .848,308 to 

Linotype machine, R. M. Bedell 

Linotype machine, R. G. Clark 

Lister, planter, and roller, combined, M. 
Brewn 

Loading frame, W. Lichte 

Loading manure, earth, gravel, etc., de- 
vice for, J. C. S. & H. R. Rumsey 

Locomotive buffer beam, J. B. Barnes 

Locomotive tender and tank car frame, C. 
H. Heward 

Locomotives, etc., apparatus fer holding con- 
necting rod brasses for, M. & H. E- 
Morton 

Locomotives, etc., shaper for crowning and 
finishing driving boxes on, M. & H. E. 
Morton 

Logotype machine, ». Petri-Palmedo 

Loom shuttle box, J. Bim 

Lubricating device, W. Scott 

Lubricating system, G. Crowell 

Lubricators, means for filling, E. C. Jor- 
dan 

Machine recorder, automatic, R. A. Wood . . 

Mail assorting table, C. A. Kendall 

Mail bag catcher, G. H. Nichols 

Mail transportation system, E. S. Upright . . 

Manicuring tool, C . Bailey 

Manifolding pad and holder, W. F. Beck, 
reissue 

Marking gage for rules, C. Nielsen 

Mattress, M. Brown 

Measuring wheel, tailor's, E. G. Agnell. . . . 

Medical apparatus, electric, C. Van Bergh . . 

Merry-go-round and teeter, combination, J. 
W. Arney 

Metal working apparatus, J. R. Blakeslee, 
Jr 

Metal working tools, manufacturing, H. H. 
•ierig 

Metals, production of homogeneous bodies 
from tantalum or other, M. von Pirani. 

Middlings purifier, G. T. Smith 

Mill. See Rolling mill. 

Milling machine, W. Schenk 

Mold for sash weights, etc., W. S. Myers. . 

Molten or semimolten materials by means 
of electricity, maintaining or increasing 
the fluidity of, F. Wynne 

Motors and generators, brush holder for, 
J. Lindall 

Mower, lawn, A. Hill 

Multiple fabric, G. ». Moore 

Music leaf turner, F. W. McNeil 




848,033 

848,582 



848,616 
848,231 
848,048 
848,525* 

848,199 
848,071 
848,609 
848,089 ; 

848,217 

848,527 

848,467 I 

848,532 

848,163 

848,287 

848,372 

848,388 

848,238 

848,239 

848,543 

848,220 

848,014 

SIS, 232 : 
848,519 
848,579 
848,125 
848,473 ; 

848,117 

848,506 

848,029 I 
848,516 1 
848,036 ! 
848,067 I 

848,471 ■ 

848,108 

848,114 . 

848,513 

848,021 

848,074 

848,070 

848,443 

848,573 

848,184 ■ 

848,515 

848,034 

848,t-10 

848,357 

848,445 J 

848,386 

848,335 



848,263 ■ 

848,124 

848,499 

848,524 

848,045 

848,358 

848,310 

848,338 

848,349 

848,154 
848,474 . 

848,128 " 
848,427 

848,369 ! 



848,192 

848,190 ! 
848,318 I 
848,002 
848,056 I 
848,446 J 

848,246 ! 
848,149 
848,486 I 
848,196 ! 
848,517 
848,337 , 

12,824 

848,387 
848,437 
848,996 

848,518 

847,997 

848,284 

848,161 

848,600 
848,404 

848,052 

848,480 



848,422 

848,182 
848,551 
848,121 
848,599 



Life 

Insurance 

Essentials 



PREMIUn RATES : 

Low; commensurate 
with absolute safety. 

LIBERAL POLICIES: 

Every proper freedom 
and benefit to Policy- 
holder. 

SiriPLIClTY: The Pru- 
dential Policy has all 
privileges, options, and 
values plainly set forth. 

SECURITY: A founda- 



tion principle of all 
Prudential contracts. 

GOOD ADHINISTRA- 
TION: The Pruden- 
tial has always kept 
ahead of the times. 
Integrity, Honesty and 
Economy characterize 
the Administration. 

DIVIDENDS: Liberal 
Dividend returns to 
Policyholders. 



Send for booklet by Alfred Henry Lewis, 'My Conversion to 
Life Insurance' ' and information of Policy at your age. Dept. 121 



The Prudential 

INSURANCE COMPANY OF AMERICA 

Incorporated as a Stock Company by the State of New Jersey 



JOHN F. DRYDEN, President. 



HOME OFWCE: Newarfc, N. J. 



Cement 



at 



Concrete 



Reinforced Concrete 
Concrete Building Blocks 



SCIENTIFIC AMERICAN SUPPLEMENT 
1543 contains an article on Concrete, by 
Brysson Cunningham. The article clearly 
describes the proper composition and mixture 
of concrete and gives the results of elaborate 
tests. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1538 gives the proportion of gravel and sand 
to be used in concrete. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
I567> 1568, 1569, 1570, and i.sjr contain an 
elaborate discussion by Lieut. tluiiTy J. Jones 
of the various systems of reinforcing con- 
crete, concrete construction, and their appli- 
cations. These articles constitute a splendid 
text book on the subject of reinforced con- 
crete. Nothing better has been published. 

SCIENTIFIC AMERICAN SUPPLEMENT 
997 contains an article by Spencer Newberry 
in which practical notes on the proper prepa- 
ration of concrete are given. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1568 and 1569 present a helpful account of 
the making of concrete blocks by Spencer 
Newberry. 

SCIENTIFIC AMERICAN SUPPLEMENT 
*534 gives a critical review of the engineer- 
ing value of reinforced concrete. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
154^ and 1548 give a resume in which the 
various systems of reinforced concrete con- 
struction are discussed and illustrated. 

SCIENTIFIC AMERICAN 1 SUPPLEMENTS 
T^tiS, and 1565 contain an article by Lewis 
A. Ilicksj in which the merits and defects 
of reinforced concrete are analyzed. 

SCIENTIFIC AMERICAN SUPPLEMENT 
15 5 1 contains the principles of reinforced 
concrete with some practical illustrations by 
Walter Loring Webb. 

SCIENTIFIC AMERICAN SUPPLEMENT 

1573 contains an article by Louis II. Gibson 
on the principles of success in concrete block 
manufacture, illustrated. 

SCIENTIFIC AMERICAN SUPPLEMENT 

1574 discusses steel for reinforced concrete. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
i575> i576> and 1577 contain a paper by 
Philip L. Wormley, Jr., on cement mortar 
and concrete, their preparation and use for 
farm purposes. The paper exhaustively dis- 
cusses the making of mortar and concrete* 
depositing of concrete, facing Mnrre*e, wood 
forms ? concrete sidewalks, details of con- 
struction of reinforced concrete posts, etc. 



SCIENTIFIC AMERICAN SUPPLEMENT 
1372 contains an article by A. D. Elbers on 
tests and constitution of Portland cement. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1396 discusses the testing of cement. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1325 contains an article by Professor Will- 
iam K. Ilatt giving an historical sketch of 
slag cement. 

SCIENTIFIC' AMERICAN SUPPLEMENTS 
955 and 1042 give good accounts of cement 
testing and composition, by the well-known 
authority, Spencer 12. Newberry. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1510 and 1 5 1 1 present a discussion by 
Clifford Richardson on the constitution of 
Portland cement from a physico-chemical 
standpoint. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1519 contains an essay by R. C. Carpenter 
on experiments with materials which retard 
the activity of Portland cement. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1465 and 1466 publishes an exhaustive illus- 
trated account of the Edison Portland ce- 
ment works, describing the machinery used. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1491 gives some fallacies of tests ordinarily 
applied to Portland cement. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1561 presents an excellent review by Brysson 
Cunningham of mortars and cements. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1533 contains a resume of the cement in- 
dustry and gives some valuable formulae. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1575 discusses the manufacture of hydraulic 
cement. L. L. Stone is the author. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1587 and 1588 contain an able paper by 
Edwin C. Eckel on cement material and 
industry of the United States. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1586 contains a review of concrete mixing 
machinery by William L. Larkin. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1583 gives valuable suggestions on the selec- 
tion of Portland cement for concrete blocks. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1581 splendidly discusses concrete aggre- 
gates. A helpful paper. 

SCIENTIFIC AMERICAN SUPPLEMENT 
!595 presents a thorough discussion of sand 
for mortar and concrete, by Sanford E, 
Thomson. 



Each number of the Supplement costs 10 cents. A set of papers 

containing all the articles above mentioned will be mailed for $3. 50 

Order from your Newsdealer or from 

MUNN & CO., Publishers, 361 BROADWAY, NEW YORK CITY 
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Nail polisher, E. L. Buzzell. 
I Nail puller, A. P. Schnyier 
■ Nest, hen's, J. H. Blank; 



The 
Machine 

that 
Revolu= 
tionized 
Type- 
writer 
Making 



The 
Machine 

that 

Makes a 

New Speed 

Record 

at Every 

" National 

Business 

Show" 



Send for Speed Record of March SI, I0O7 

UNDERWOOD TYPEWRITER COMPANY 

NEW YORK or ANYWHERE 

JUST OFF THE PRESS ! 




Modern Steam Engineering 

in Theory and Practice 

By GARDNER D. HISCOX, M.E. 
Price S3. 00 

This is a complete and 
practical work of 4 8 7 
pages, dealing with the 
care and management of 
Boilers, Engines, Pumps, 
Superheated Steam, Re- 
frigerating Machinery, 
Dynamos, Motors, Eleva- 
te rs, Air Compressors, 
and all other branches 
with which the modern 
Engineer must be fami- 
liar. It fully describes 
and illustrates the pro- 
perties and a.ie of Steam 
for the generation «f 
power in the various 
types of engines in 11 rp- 
Slfde Talve, High-Speed 
Corliss. Compound, Multi- 
expansion engines and 
their valve gear, the »e 
Laval, Parsons, Curt.iss 
and other Turbines are 
included and fully de- 
scribed and illustrated. 
Forty two tables of the 

properties and application of steam inits various uses 
are included, which in themselves form a most valuable 
and instructive section of the work. 

Nearly Two Hundred Questions with their Answers 
on Steam and Electrical Engineering likely to be asked 
by the Examining Board are included. These if studied 
by you will help you to procure a license. This book is 
thoroughly reliable and practical, and not only a cuide 
but a tHtifiJior. As a text book it is the latest aDd best 
authority on the Subject, it is fully illustrated with 
detail engravings, not to be found elsewhere. 



I -'■ ,- HfeCpX.. 




Punches, Dies and Tools for 
Manufacturing in Presses 

By JOSEPH V. WOODWORTH 

Price S4.O0 

A practical work of 500 
pages fully illustrated by 
; nearly T.fi engravings, 
beW an encyclopedia or 
Die Mn^in", i'-anah Mak- 
ing, Die Sinking, Sheet 
I Metal Working, and Mak- 
ing of Special Tools, Sub- 
Presses, Devices and Me- 
chanical Combinations for 
Punching, Cutting. Bend- 
ing, Forming, Piercing, 
Drawing, f ompr^ssLT.g 
and Assembling Sheet 
Metal Parts and also 
Articles of other Mate- 
rials in Machine Tools. 
Two Hundred and Ten 
Processes are clearly de- 
| scribed and fully illus- 
trated. This work is a 
companion volume to the 
author's elementary work 
i entitled " Dies. Their 
Construction and Use." 
'^■■""'^^ Nothing appears in this 

volume that has already been published in the author's 
previous work on " Dies." 



<w'.,ptrfieHES 
h] ■•* .; Dies,. 



Modern Plumbing Illustrated 



By 

R. M. STARBUCK 

Price $4.00 

A comprehensive 
and up-to-date work 
lllustrat ng and de- 
scribing the Brain- 
age and Ventilation 
of dwellings, apart- 
ments, and public 
buildings, etc. The 
very latest and most 
approved methods in 
all branches cf sani- 
tary installation are 
given. Adopted by 
the Unit;-*! States 
Government i n its 
sanitary work in 
Ciiba. Porto Rico, and 
the Philippines, and 
by the principal 
boards of health of 
the United States 
and Canada. 310 
pages. 55 full page il- 
lustrations. 




request. 



' A special circular describing these books sent on 



B^~ Any of these boohs sent prepaid on receipt of price. 

MUNN A. CO., 

Publishers, 361 Broadway, New York 



Nut lock, A. Baker 

Nut lock, J. G. Wenninger 

Nut lock, J. Jacoby 

Nut lock, 0. S. Wilson 

Nut lock, Ellis & Bowen 

Nut wrench, magazine socket, A. L. Mc- 

Murtry 

Oil burner, C. N. Moore 

Oil burner, A. J. Blackford ...'. 

Oil cake trimmer, J. ». Belanger 

Oil or gas engine, E. Thomson 

Oysters, shucking, Torsch & Parker 

Packing, piston rod, E. G. Bostwiek. . . .. . 

Pallet setting implement, J. B. Bouchard.. 
Pen, self -filling fountain, M. Z. L. Puller.. 

Pencil, A. Henniger .. 

Pencil, J. C. Baur 

Photographic plate holder, A. C. Hayden.. 
Piano, automatic. R. A. Rodesch. . .848,207, 
Piano players, pedal action for, C. G. Her- 

manson 

Piano playing attachment, A. Wilhelm]'. . . . 

Pile core, A. A. Raymond..... 

Pile driver, H. Gee 

Pile driving machine, H. Gee 

Piling, metal sheet, J. R. Wemlinger, 

848,143 to 
Pincushion and spool holder, combined, L. 

Thompson 

Pipe coupling, E. J. Robbins 

Pipe joint, elbow, W. B. Campbell 

Pipe joint, universal, R. Enright 

Pipe mending device, G. Stuppar 

Pipe stopper or test plug, A. Redenbaugh.. 

Plane, multiple beading, P. Harding 

Planer tool holder, reversible duplex, E. 

Pierce 

Planer ways, protector for, W. A. Thelin. 

Planter, seed, S. R. & T. E. Sites 

Plow, J. McMullin 

Plowshare, E. B. Murphy 

Plug, safety, B. W. Robinson 848,205, 

Pneumatic engine, E. Leichter 

Postmarking and canceling machine, Krag 

& Hansen 

Potato digger, E. B. Church 

Power, generating, Goodspeed & Beskow... 
Power transmission device, Fritschka & 

Koch 

Power transmission, swing, A. M. Starr.... 
Press for moist materials, J. Hemmerling.. 
Printers' chases,, adjustable cross bar for, 

J. E. Gilbert 

Printing machine, H. Stamm 848,064, 

Printing press, F. A. Venney 

Printing press form bed, F. J. Herdle 

Propulsion, boat, H. E. Grace 

Pulling up rods, piles, pickets, and the like 

from the ground, a*"iaratus for, J. 

Richter 

Pulp, production of white, A. Gagedoia... 

Pulverizer, N. Spurgin 

Pulverizer, H. J. Travis 

Pump, gas, R. Whitaker 

Puzzle, J. F. Toomey 

Quilting frame, S. C. Baughn 

Rack. See Calendar rack. 

Rail joint, F. F. Martins 

Rail joint, B. G. Buchanan 

Rail joint, G. J. Richardson 

Rail tie and fastener therefor, metallic, 

J. W. Calder 

Railway crossing signal, J. Crumley 

Railway rail joint, J. J. Feeny 

Railway switch stand and switch lock, J. 

E. Wyatt 

Railway tie, P. B. Nicols 

Railway track joints, graduated reinforced 

arched angle bar for, G. H. Williams, 
reissue 

Railway, underground electric, S. M. Sul- 
livan 

Range, R. fJ. Quinn 

Range fL3L<l<'3\ H. (;. Percy 

Reach c;:i:;>:injr, A. I.. & J. C. Kirkpatrick. 

liHiuiL,^. .[.. v. Mjirtrjc^-K 

Kei:'iv(li:iir i;]s;r:;:!]i>i;t. '.-. !■',. VuwitT. Jr.... 

Kef^itfffut:^ tuh or !h:c^l, .1. n. C;>:l:j:ft.. 

Rti^lsteriKK device, A. C. McKvy^j 

Kp'ii 1 -::!,' tanks into the atmosphere, means 
for preventing the escape of noxious 
vapors and gases from, C. L Smith... 

Rivet displacing device, J. . Kitterman. . . . 

Road smoothing device, wagon, F. W. 
Lechn er 

Rolling mm, W. H. Brown 

Rolling mill repeater controller, F. P. 

Townsend 

I Rolling mill work reversing mechanism, E. 

Norton 

! Rolling, preparing rolls for, A. Ridd 

Rotary engine, G. F. BurtOM 

Rbundabout or carousel, J. M. Taylor 

Ruling device, C. C. Glidden 

Sash bar, metal, F. H. Treftz 

Sash lock, swing, M. Petrovics 

Saw guide, A. Harrold 

Sawing devices, adjustable platform for 
tree, H. Funk 

Sawing machine, adjustable, C. Thomas, Sr. 

Sawing machines, oblique feeding attach- 
ment for, Carr & Schmitt 

Scenery, J. M. Leavitt 

Scraper and dump wagon, combined shovel, 
Thomas & Schmitt 

Screw, F. W. Braunschweig 

Scribing device, Morton & Mann 

Seal, self-locking, W. F. Harris 

Seaming together the edges of sheet metal 
sections, machine for, A. G. Scherer.... 

Seed hulling apparatus, cotton, C. Miner. . 

Seed linters, delinting cotton, C. H. Case- 
bolt 

Severing apparatus, G. P. Hemstreet 

Sewage disposal apparatus, B. J. Ashley... 

Sewing machine embroidery attachment, 
C. E. Reardon 

Sewing machine thread guard and spool 
holder, S. L. Lyon 

Sewing machine trimmer, A. H. Parker.... 

Shade bracket and curtain rod support, 
| combined. C. H. Nelson 

Shade festener, window, G. E. Johnston... 

Shade roller attachment, Reynolds & Mc- 
Carthy 

Shade roller, window, E. S. »inkel 

Sheet winder, H. K. Sandell 

Shell winding machine, G. H. Poor 

Sifter, ash, P. M. Stanton 

Sifter, toilet powder, F. S. »ilworth 

Sign, H. Christensen 

Sign, street display, J. Kraus 

Signaling device, R. H. McCrackin 

Silk reclaiming machine, F. W. Midgley.... 

Silk, ungumming, P. Schmid 

Silo, W. H. Limberg 

Silo, W. M. Phillips 

Siphon, J. F. Harrigan 

Skiit supporter, L. B. Shelton 

Skirts, hustle attachment for, W. P. Jorde.. 

Sled, manually propelled, F. T. Nobles .... 

Smoke consumer, W. Pinney 

Smoking pipe, A. Vogelsang 

Smoking pipe, A. G. Abizaid 

Snap hook, A. Madler, et al 

Snap hook, J. H. Read 

Soap, molding, G. Klinger 

Soles anil heels for boots and shoes, tool 
f»r trimming the edges of, Z. Beaudry. . 

Sounding, sea, A. F. Eells 

Speed changing mechanism,, L. Renault .... 

Speed indicator and recorder, H. Soar 

Speed mechanism, variable, C. M. Spencer. 

Speed regulating mechanism, G. F. Leiger.. 

Splice bar, E. McCormick 

Spool holder, W. Green 

Sprinkler head, automatic, J. A. Cass 

Square attachment, W. F. Rowell 

Stacker, wind, R. R. Howell 

Stair rod, P. J. A. Smith 

Stamps, inking pad for rubber and other, 

F. A. Sommer 

Stand. See display stand. 

Station indicator, w. P. Ennis 

Steam generating power plants, apparatus 
for increasing the efficiency of, Good- 
speed & Beskow 

Steam generator, W. Mitchell 

Steam generator coil, H. >. Langton 

Steam trap, J. E. L. Ogden 



848,345 
848,211 
848,430 
847.99S 
848,080 
848,307 
848,523 
848,541 

848,194 

848,384 

848,586 

848,428 

848,607 

848,608 

848,533 

848,084 

848,023 

848,031 

848,531 

848,241 : 

848,208 | 

848,366 I 
848,278 ■ 
848,395 
848,098 - 
848,166 ; 

848,145 ] 

848,409 ' 

848,266 

848,223 

848,162 

848,139 

848,493 

848,364 

848,320 
848,578 
848.135 
848,565 
848,041 
848,206 
848,255 

848,558 
848,348 
848,026 

848,096 
848,214 
848,171 

848,363 
848,065 
848,330 
848,104 
848,457 



848,203 
848.361 
848,213 
848,273 
848,277 
848,580 



848,111 
848,156 
848,397 

848,346 
848,087 
848,455 

848,421 
848,197 



12,625 

848,507 
848,264 
848,567 
848,555 
848,113 
848 329 
848,290 
848,483 



848,268 
848,252 

848,472 
848,438 

848,581 

848,123 
848,323 
848,440 
848,408 
848,545 
848,141 
848,393 
848,548 

848,360 
848,327 

848,158 
848,180 

848,508 
848,003 
848,193 
848,462 

848,053 
848,119 

848,611 
848,550 
848,279 



848,185 
848,490 

848,195 
848,175 

848,495 
848,539 
848,400 
848,394 
848,270 
848,015 
848,288 
848.253 
848,482 
848,039 
848,600 
848,110 
848,319 
848,365 
848,212 
848,554 
848,488 
848,321 
848,415 
848,424 
848,257 
848,603 
848,179 

848,000 
84S,»92 
848,494 
848,504 
848,606 
848,109 
848,122 
848,460 
848,347 
848,399 
848,172 
848,574 

848,063 
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Costs Little To Run It 




£3tofcfcarfc*2Da^ton 

A concern that enters the field of automobile manufacture and within 
three years passes well-established competitors like a steam launch dis- 
tancing a cat-boat must put out a car that possesses qualities better than 
good. The STODDARD-DAYTON shot to the front among dependable 
machines as noiselessly as the car itself moves. While we have been busy 
increasing our capacity and filling fast multiplying orders, our cars — 
built for service — have moved into public favor. They have the bottom 
and stamina to keep there. 

BUILT FOR SERVICE 

The STODDARD-DAYTON is the car that is 
MADE good and the car that HAS made good 

Those who own STODDARD-DAYTON cars are their warmest en- 
dorsers. In "Satisfaction," a book of tributes from car owners, Herbert 
L. White, North Tonawanda, N. Y., says : "I have run my STODDARD- 
DAYTON 6,500 miles and have had practically no repairs on it. It has 
been the cheapest machine from the standpoint of repairs I have ever had 
and to my mind is the leader of its class. " 

Model F— A 5-passenger touring car, 30-35 H. P., 4 
vertical cylinders, cast In pairs, 4% x 5 inches. Se- 
lective type transmission,. three speeds and reverse. 
Price, with full lamp equipment, $2,500 

Send for our illustrated 1907 STODDARD-DAYTON literature, 
Free to those interested. 

THE DAYTON MOTOR CAR CO., Dayton. Ohio 



NOW READY 



Industrial Alcohol 

Its Manufacture and Uses 
A PRACTICAL TR.EATISE 

BASED ON 

DR. MAX MAERCKER'S "INTRODUCTION TO DISTILLATION" AS 
REVISED BY ORS. OELBRUCK AND LANGE 

COM PRISING 

Raw Materials, Malting, Mashing and Yeast Preparation, Fermentation, Distil- 
lation, Rectification and Purification of Alcohol. Alcoholometry, The 
Value and Significance of a Tax-Free Alcohol, Methods of De- 
naturing, Its Utilization for Light, Heat and Power Produc- 
tion, A Statistical Review, and The United States Law 

By JOHN K. BRACHVOGEL, M. E. 

528 Pages 105 Engravings Price, $4.00 




T 



V HE value and significance of a tax-free alcohol 
have been so widely discussed in the press and 
periodical literature of the entire country, that 
it is unnecessary to emphasize the great importance of 
the subject, especially to our agricultural and indus- 
trial interests. For years we have been far behind the 
nations of Europe in this regard, and in consequence 
our literature has been sadly lacking in anthoritative 
works covering this phase of industrial activity. 
This book was designed with the especial purpose of 
filling this want, and it is the latest and most compre- 
hensive work of its ki'nd which has been published in 
this country. 

It is based upon the researches and writings of the 
most eminent of Germany's specialists in the sciences 
of fermentation and distillation. It covers the manufacture of alcohol from 
the raw materials to the filial rectified and purified product. An introductory 
section deals with the. importance of the new law and what it means to the 
farmer and the manufacturer. Additional sections cover the methods of de- 
naturing, domestic utilization of alcohol for heating and lighting purposes, 
alcohol as a fuel for power production, and a statistical review. The full 
United States law is given in an Appendix. 

The 105 illustrations are of especial value and excellently supplement 
the text. 

Few in number are those to whom this book would not prove of interest 
and value. The farmer, the manufacturer, the power-producer, the house- 
holder, will all find that denatured alcohoi is of such importance to them, 
that its use and introduction will effect savings and economies which were 
hitherto impossible of accomplishment. 
Send for Descriptive Circular. 

MUNN & COMPANY, Publishers. 361 Broadway. New York 
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Classified Advertisements 

Advertising in this column is 50 cents a line. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 



SCHOOLS AND COLLEGES. 

GE^.H. WILSON, the World's Champion, has written 
a booklet, " Vaudeville, Stage Dancing and Entertain- 
ing. 1 ' It is absolutely free and very interesting. Just 
address Wilson's Vaudeville School. 263 W. 42d St., N. Y. 



ASTRONOMY. 



BARRITT-SERVISSSTAR AND PLANET FINDER. 

The only combination Sun. Moon, Star and Planet Map. 
Requires no technical knowledge to use it. Cuts away 
ali the red tape that has befogged the study of the 
Stellar Worlds. Send for circular. For further par- 
ticulars apply to Leon Barritt, 151) Nassau Street, Sew 
York Cityi 



EXPERIMENTAL ELECTRICS. 

STITDV ELrcrTKlCITY ATlLoatrc. complete course, 

W-VR. flutaiMJookp £!PJ-ji*r. teAl-borjIs, r M\ &± peri rt Lenta, 
„,,„,,,,_„„ AHP.«RTiiMwi^» ° vei " WOpiet'fcs t>f appfinuu^ OjtjIv SojUO. Bulletin -as" 

BUSINESS OPPORTUNITIES. ^plains. Thomas Jd. tft. John. diS Tslntti Ave,, M. Y. 

OWN AND HAVE FOR SALE two recent patents on 
Combination Metal and Cement Fence Posts. Also 
patent (wire fence) fastener, something new, cheaper 
and better than staples now used, ^uick fortune sell- 
ing county and state rights. Address G. ft. Schroeder, 
Washington, D. C. 

I MADE $50,000 in five years in the mail order busi- 
ness. Began small. Any one can do the work at home 
in sparetime. Send for free booklet. Tells how to get 
started. For particulars address Manager, Box 570 A, 
Lockport, N. Y. 

AN established, successful, dividend paying manu- 
factory, wantB executive for active, salaried position. 
Must invest $10,000 to 825,000. Full investigation al- 
lowed. Address Executive, Box 773, New Y ork'. 

ATT^RNEtS AND INVENTORS, ATTENTION! 
Practical course hy mail— Patent Laws and Office Prac- 
tice. Free booklet and specimen pages. Cor. School of 
Patent Law, Dept. A, 1853 Mintwood, Wash., D. C. 

WANTED. — Party with latest iitprtved gastline 
engine, have a finely equipped plant for manufacturing 

same. For further particulars address Box 114, Ar- j jo data Machinery, New Vnrk r &ayw; ' Can be referred 
nngton, v ermont. ^ as a standard of what a tecihnHMi]_wqrk should be.' : 

A FEW DOLL A.RS will start a prosperous mail order 
business. We furnisn catalogues and everythingneces- 
sary. By our easy method failure impossible. Write to- 
day. Milburn-Hicks Co., 718 Pontiac Building, Chicago. 

INCORPORATE YOUR BUSINESS. Over sixteen 
hundred charters pro»ired for my clients. Write for 
corporation laws, blanks free, to former Ass't Secretary 
of State, Philip N. Lawrence, Huron, South Dakota. 

PATENl'S SOLD ON C»MMlSSlON.-lf you wish 
to buy or sell a patent write for particulars to E. L. 
Perkins, 72 Broad Street, Boston. Patent Sales Exclu- 
sively. 



I SELL PaTK^TS.— Tobutforhavingoneto sell, write 
Chas. A. Scott, 719 Mutual Uft' Building, Buffalo, N. Y. 



HELP WANTED. 

SALESMEN.— Excellent openings for men with tech- 
nical training and experience to act as salesmen mid 
demonstrators for high grade concerns. Salaries SU.fHHJ- 
$5,000. Write us to-day. Hapgoods, 305 Broadway, ,N. Y. 

AGENTS.-- Gas lamp with detachable heater and 
cooker. Lamp makes own gas. Equals electricity, 
Heater heats any room ; cooker cooks everything. All 
three cost one cent daily. Booklet free. Agents making 
big money. Monarch Co., 123 Liberty St., N. Y- 

WANTED, AS ASSISTANT SUPERINTENDENT, a 

man with progressive ideas, having a thorough knowl- 
edge of mechanics and capable of takingobarge of help. 
Steady position to the rlgiit.man. Give age and refer- 
ence. Address A. poutfborty. 80 Centre St., New York. 



BOOKS AND MAGAZINES. 

RARE OPPORTUNITY TO SECURE AT BUYER'S 
PRICE set of ten well preserved volumes of the revised 
and amended Americanized Encyclopedia Britannica. 
Write for interview or particulars, F. W. €L, Box 773, 
New York. 

STEAM TURBINES by French. $3.00. Just pub- 
lished. Clearly written, with mathematics simplified. 
Kvorv mechanic and en gineer needs a copy to keep up 



Send for circular. Technical Press, Brattleboro, Vt. 



PHOTOGRAPHY. 

INTERESTED IN PHOTOGRAPHY? Then send 

25c. for3 mo. trial suhscriptionto the leading American : Vehicle runhlne gear, J. W. Bentler 848,281 

photographic magazine for a generation. The Photo- ; Vehicle stake G L Harvev ... R4«10t 

graphic Times, Room S, 39 Union Square, N. Y. City. | Jg{gJ to % \emovable Vot7om frame 'tot, ' 



'. Tuhular fahric and making the same, G. 

D. Moore 848,189 

Tunneling machine, J. P. Earns 848,1 07 

Tunnels under water, device for construct- 
ing, I. T. MeCtmas ,S*S r :iiri 

Turhine, elastic fluid, Callan & Hanzlik S^J57 

Turbine, elastic fluid, D. Nishizaki. 848,485, :SJH,4SG 
Turbine, elastic fluid, C. W. Dake. .848,587, KJS,5HS 
I Turhine governing mechanism, W. L. R. 

I Emmet 848,093 

i Turbine governing mechanism, •. Junggren 848,10(1 

Turbine motor, W; A. Warman 848,417 

Turbine motor and muffler, . combination, W. 

Ruff 848,127 

Turbine regulator. ». Nishizaki 848,487 

Turbine, steam, A. B»n»m 848.432 

Type casting machine, Brummond & Lieber- 

knecht 848,352 

Type cleaning device, Bentz & Capron .... MyjTil 
Typewriting machine, J. C. McLaughlin. . . . H-tS^'Jti 

Typewriting machine, R. Seidelinger 848,402 

Typewriting machine, H. L. Wagner 848,520 

Typewriting machine, E. F. Kunath 848,560 

Typewriting machine and the like, F. X. 

Wagner 848,274 

Typewriting machine type bar bearing, •. 

C. Kavle 848,248 

Valve and valve seat for steam traps, J. 

E. L. Ogden -. 848,389 

Valve, double, J. C. Kitton 848,311 

Valve for engines, balanced, J. M. Cosper. 848,536 

Valve, gate, L. ». Castle 848,009 

Valve mechanism for rotary engines, W. 

R. lawe 848,447 

Valve, pop safety, J. Porteous 848,202 

Valve, steam cylinder drain, F. Weiss. . . . 848,079 

Valve, vacuum, F. E. Kingsley 848,178 

Valves, controlling means for release, S. 

C. Moore 848,598 

Valves, machine for setting locomotive, Con- 
nelly & Herrtn 848,011 

Vault cover mold, J. H. ■enney 848,538 

Vehicle fender, Frayer & Miller 848,022 

Vehicle, m»t»r driven, Schmidt & Schwein- 

Hr .' 848,267 

Vehicle rim, P. Ebner _. - ._u .._...-. ; 848,»l7 



SKIDOO!*<KI 

MARINE ENGINE M W 




2 actual B ara 
H. P. Engine 

With Acc^Di-i^J and 
Boat fittings, $39,90 



L'tflF-t, moit rjovftl-ful, tfildiunt ami reli- 
!o?/u:5rjt ■ ■( ]ts*3*i; inearth. ftj-iTasL&jii*, 
lit't'-lfwl, nr ]4 to ^i> ft. ].a>jrn:li, tvHh 
J.-*ad h 6 t<j JO reNr** y? hi*ur Jit: vera Efc]u h 
t:><v to Er.cliJi inij Mjfliiti? ft: in?, on f>M- 
t>Eme, Dif-Iiilftt?, K<?n.^ujnf iir Aldfljtii. 
RdM under 5-Tetr Ouittftnt-^e, 



BARGAIN TIME IS HERE. 

highgradelenses and cameras, 
or exchange, write us for lists. 
19 W. 28th St., New York City. 



Splendid opportunity in 
Jl you want to buy, sell 
National Specialty Co., 



PATENTS FOR SALE. 

OLD PATENTS Bought or State Right*, Writing, 

Power, Lamps, Cables, Boilers, Engines, Machinery, 
Transmission, Meters, Motors, Storage Batteries, and 
others. Caldwell. Bos 773. New York. 

FOR SALE. -Outright or on royalty, Patent No. 846,- 
272, a wood-turner's tool and caliper combined. For 
pirUcuJara address R. S. Whipple, 6326 Haverford Ave., 
Phileidelnhia. Pa. 

NEW ARTICLE IN CIGAR TRADE. Basic patent 
granted. American rights only for sale. Price $700. 
Ready sale for this. Nothing like it on market. Address 
Aetna, Room 6, 35^ North High St., Columbus, #hio. 



SOUVENIR POST CARDS. 

25 BEAUTIFUL POST CARDS mailed to any address 
for 12c. A great variety or subjects. Sold by some stores 
at 2 for 5c. and others at 5c. each. Deaance Studio, 65 
West Broadway, New York. Price list free. 

LIFE-MOTION POST CARDS.— New York's latest 
fad. Application of a lieht produces moving picture 
effect An evening's fun can be provided with aset of 
th ese cards. Special Offer— Set of 9 assorted subjects, 
postpaid, 50c. Eagle Card Co., 2 Park Place, N. Y. 



FACTORY AND MILL SUPPLIES. 

FACTORIES, CUT DOWN YOUR INSURANCE by 

put'ing in a Caldwell Tank and Tower f or fire proteo 
tion. Once up, no further expense. Endorsed by all 
insurance companies. References in every section. 
Ark ay Stave Co., of Columbu?, Miss., says: ''Saves us 
$20 a month." Illustrated Catalogue and Price List 
free. W. E, Caldwell Co., Station D D, Louisville, Ky. 



C. Silcott 848,059 

Vehicle wheel, W. S. Hadley 848,461 

Vending uiaehiiie. C, Ftrth 848,589 

Yr-utilntor, \V, l>. Robinstn 848,05* 

Ventilator, A. Konsalik 848,376 

Vessels, means for effecting escape of occu- 
pants from sunken, I. Fripp 848,615 

Vessels, means for retarding the movements 
It WM ARK ABLE MAGNETIC SPECTACLE AND I , r of - i Englund ..... .. ..... . ... ...... 848,297 

EYEULAHHOij-KJsJH. Henrt stump, ut> uoafols, fnr Jrt* I 5™ an * ^eei cutter C. F Hippard .... 848.464 

Pair, coupon and testimonials H. A. Fredriuk OntiaaJ I wagon ■ brake, automatic, H. A. Kennard. . 848,250 

Co., Toledo, Ohio. < Wagon, dump, ». S. Watson 848,076,848,077 

■ Wagon seat, W. P. Norrington . 848,261 

. Washing machine, R. Woerner 848,219 

i Washing machine, Ellis & Avett 848,452 

DEAFNESS. Watchcase, G. A. Schlechter 848,131 

! Watches in the cases, means for fastening 

the movements of, E. J. Martel 848,186 

Watchmaker's tool, 9. »ekle 848,449 

Water closet flushing tank, L. Lipp 848,381 

Water gage, recording, Hardesty & Stewart 848,102 

Water tank, C. Willms 848,147 

Weed cutter and cultivator, rotary, A. A. 

Fehrenbacher 848,613 

Well cleaner, oil, F. N. Scofield 848,501 

Whalebone for bodices, mixed, E. M. Bos- 
suet 848,433 

Wheel, G. W, Walk 848,142 

Wheel, B. H. Sills 848,325 

Whip s»cket, G. B. Mankins 848,383 

Wind »r water piwer wheel. J. N. Whitner 848,522 

Window stop, W. A. Heartt 848,303 

: Wire cloth supporting and measuring ap- 
paratus, W. W. March 848,562 

; ^\"ood, apparatus for extracting by-products 

from, 1\ Newnham 848,484 

! Wood substitute, F. Schnell 848,133 ; 

i Wrench. See Nut wrench. 

I Wrench, J. H. Shepherd 848,058 

I^Wrenches, adjusting means f»r m«nkey, 

! S. V. Rehart S48.204 




Sparking 
Storage Batteries 

lOOO Miles On One Charge 
BEST for LEAST MONEY 
Guaranteed for One Year 

BELL PUMPS 

W ill Save Your Tire 

Franco; American Jluto &* Supply Co, 

Sole Agenls 

1404.1406 MICHIGAN AVENUE CHICAGO, ILL. 

WRITE *»R DETAILED DESCRIPTION 



EYE-GLASS SPECIALTIES. 



TO THOSE HARD OF HEARING.-An efficient aid 
sent for trial, no expense, no risk, no contract, no 
money unless device be kiior, S'or full particulars 
address A. O. Tiemann 4 Coinuarjy, 1OT Tart Kow, 
New Yorfc.-' 



MISCELLANEOUS. 

THE "PNED-WAV of lighting gas! Light* Wels- 
baens without electricity from button on wall 1 Easily 
installed, ever lasting. Ask your gas company or write 
Pnematic Gas Lighting Company, 1 Nassau St., N. Y. 

POLARITY IND10ATOK, 25 cents, works on any 
voltage, can be carried in PDUkst, lai brent utilo, satis- 
faction gnara *eed .J. H. Qrnvel), Dl), r > Dreic] Build, 
ing, Philadelphia, Pa. 

GENERAL ENGRAVING ON STEEL AND COPPER 
PLATE.— Monograms, address dies, visiting cards and 
wedulne; mvitatious my B pcciuir.v. Estimati:* i urnisheA 
npoilull classes of eijgravin^. K. J. Maid L of , Si \\. 11th 

THE DUPLEX PIIjTER is poHitivel* Ly e i™ii>. be- 
cause it is self-cleaning, Leased fcy 251 physicians, 6 
hospitals, thousands of private families. Rout. 2cents 
periiay. Duplex Filter Co., 114U Broadway, Now York. _ 

OUR VACUUM CAP when used a few minutes each 
day draws the blood to the scalp, causing free and nor- 
mal circulation, which stimulates the hair to a new, . „..„.. 
healthy growth. Sent on trial under guarantee. Write i Badgt 
for free particulars- The Modern Vacuum Cap Co., BIT Bailp' 
Barclay Block, Denver. Col. ! ?* m * e ' 



= INVENTORS' =n 
OPPORTUNITY * 

JAMESTOWN EXPOSITION 

will admit models, plans, inventions, etc., 

to be displayed and operated and sold. 

A special opportunity not previously 

granted at other expositions. 

For details, cost, arrangements, etc., 

Address 

BUREAU OF INVENTIONS 

JAMESTOWN EXPOSITION 

NORFOLK, VIRGINIA 



DESIGNS. 



Aut*m*Iiile 
J. 
R. 



n»rn, G. Marchesini 38,499 

J. Davis 38,487, 38,489 

C. Sherrard 38,490 



WANTED-A PRACTICAL NON - REFILLABL E 
Bottle, one that is already on the market preferred. 
For full information and parti culars, address T. P. A'. 
Box 773, New York. 

WANTED-A No. 1 TOOL MAKER USED TO 

small work. To take care of Special Machines. For 

full information, address Cleveland Dental Mfg. Co., 
3307 Scranton Rd., S. W., Cleveland, Ohio. 

SEND SKETCH for estimate if you have anything 
you want made on contract. Experimental work. 
Inventions developed. Metal patterns a specialty, i 
Oshorne Manufacturing Co., Erie, Pa. ' 



Cigar hand or wrapper, L. C. Wagner, 

38,493 to 38,496 

Glass vessel, cut, W. C. Anders»n 38,492 

Locket or similar article, Crees & Court.... ^IM(H 

Stove, A. T. Wehrle ^Att* 

Stove, heating, J, H. Higert 38,497 



MACHINERY. 

REMOVED to larger quarters, we offer our large 
stock of new and second-hand machinery; also boilers, 
engines, dynamos, motors, mater als and supplies. 
LibertyMachinery Mart, 153 West Street, New York. 

BLACKSMITHS AND MACHINE MEN.-Braze cast 
iron with Neverfail Brazing Compound Simple, Sure. 
Strong- Soli under positive guarantee in $l,$2.50and $5 
lots, Neverfail Brazing Company, LeMars, Iowa, 



TYPEWRITERS. 

CLEARANCE SALE— Remingtons, Densmores, Jew- 
etts, Blickensderiers, Williams, $12.d0 ; Postals, Ham- 
monds, $10; Underwoods, •livers, $35. #rders filled or 
money back. Standard Typewriter Excb., Suite 45, 
231 Broadway, N. Y. 

SAVE MONEY.— Send to Lineograph Co., 112 Fulton 
St., New York City, for Duplicators and Supplies. Be- 
ing the actual makers, you will save 40 cents on the 
dollar. Circulars sent on application. 

TYPEWRITBRS-Caligraphs, $5; Visible Writers, $8; 
Hammond, $ It; Remington, $12; RemingtoD, two-color 
ribbon attachment, $18; all guamnts^tl. Send forcata- 
log. Typewriter Co. (Dept. A), 217 W. 125th St ,N.Y. City 

SPECIAL BARGAINS.— Remington No, 2, writingtwo 
colors; Densmorei Hammond, Franklin $15 each, shipped 
prlvita^uof examination. Write tor complete catalogue 
f 'F." Easle Typewriter Co.. Suite 11, 237 Broadway, N.Y. 

STANDARD MAKES BETTER THAN NEW at 

prices as low as anywhere. Thoroughly overhauled and 
rebuilt machines at 1-3 manufacturers' prices. Atlantic 
TypE^writRr Exc, 246 B'way, N. Y. Reliable repairing. 
TeWhone 6SS8 Cortlandt. 



ELECTRICAL. 

TEDDY BEAR SKULL, DEV^IL, SCARF PINS.- 
Hand carved, best ivory. When illuminated produce 
marvellous effect. Vest Pocket and Flash Lights, 
Medical Batteries. B. J. Tardie, 221 Sixth Avenue 
New York City. 

CAIjL AND SEE OUR UP-TO-DATE Electric Cigar 
Lighter just patented. Pocket-lamps, flashlights, scarf 
pins, etc. All modern improvements. Atlas Electric 
Mfg. Co., 40 West B'way. Tele. 6049 Cortlandt. 



MOTION PICTURES. 

MOTION PICTURE MACHINES. Films, Slides and 
Supplies from the largest store ot its kind in this city. 
Sole agent Power's Cameragraph the real fireproof ma- 
chine. Catalogs. Lewis M. Swanb, 336 Spruce St., Pbila. 

MOTION PICTURE MACH1 NES, Film Views. Magic 
Lanterns, Slides and similar Wonders F'or Sale. Catalog 
free. W'e also Buy Magic Picture Machines, Films, 
Slides, eto. T. S. Harbach,fl#9F lb ert Street, Phi la.. Pa. 



: Steering wheel for auttvehicles, W. F. 

Towne * , 

Stencils, making, A. ». Klaber .......... 

Stop mechanism, emergency, H. R. T»»ker. 

Storage kin, J. H. Tromanhauser 

Stove, foraminous ledge, P. J. Mooirey .... 

Stovepipe, M. A. Flannery 

Straw cutter, ». A., J. F„ & R. C. 

Stewart 

Street and station indicator, •. E. Kellum.. 

Street sweeper, A. R. Monette 

Strength testing machine, W. H. Lehman . . 

Stretcher, folding W. Utzinger ." 

Surgical table top, M. I. Young 

Sweeper, J. B. Sctvell 

Swing, A. P. Boyer 

Switch point lock, Kaiser & Oakes 

Switch points and signals, system f»r 

•perating, A. »escuhes 

Switching device, J. A. Birsfield 

Target, registering, J. N. Michel 

Telegraphy, J. C. Barclay >< 

''.Telephone teooth, B. F. Merritt 

Telephone detector, A. R. Piehn 

Telephone receiver, modulating, K, M. 

Turner 

Telephone toll line system, W- W. Dean . . 
Telephone t»ll lines, apparatus f«r, T. R. 

Lain g 

Temperature regulator, automatic, F. A. 

Beck with 

Terminal tease, interlocking, L. Steinkerger. 
Theodolite or similar instrument, Schneider 

& Rimailho 

Til trim mie tor, clinical, W. P. Grafton 

Thill, NhjftJng, J. Triestram 

Thimble, E. Barnett 

Tbiu leaf or fabric, H. R. Gregory 

Threading tool, T. W. Ni.rse 

Threshing machine feeder, portable, 9. Still 

Tile or slab, reinforced. C. C. Bavis 

Tiles provided with flanged edges, apparatus 

f»r farming, A. Weill 

Tilting gat*, J. A. Schertz 

Timber framing, machine, J. »oull 

Ti.ne recorders,- etc., ribbon mechanism for, 

J. & A. »ey 

Tile protector, C. E Kimball 

Tire shrinking machine attachment, cold, 

S. N- H»use 

Tobacco p»uch, B. J. Head 

Toothpick machine, Tainter & Stanley .... 

Trace fastener, Frye & Green 

Trace fastening device for whiffletrees, I. 

B. Martin 

Traction wheel and rail, Carr & Bohanrion. 

Transmission mechanism, J. •. Hobbs 

Trolley frog, overhead, B. Wilbur 

Trolley, overhead, Lord & Wilkins 

Trolley retainer, electric, E. T. Piatt .... 

Trolley Wirt' sleeve, C W. Ketteman 

Truck bolster, W. F< Richards 

Truck for baggage, etc., B. L. Wester- 

velt 

Truck lock, railway, C. Maaskant 

Trunking device and selective signaling ap- 
paratus, automatic, A, A. Monson 

Tub. See Refrigerator tub. 

Tube mill blank support, G. H. Blaxter.. 



848,140 
848,557 
848,511 
848,410 
848,314 
848,164 

848,066 
848,249 
848,040 
848.181 
848,215 
848,423 
848,571 
848,534 
848,247 

848,293 

848,283 
848,477 
848,221 
848,116 

848,568 

848,073 

848,448 



848,280 
848,505. 

848,132 
848,458 
848,514 
848,530 
848,301 
848,489 
848,577 
848,537 

848,078 
848,498 
848,225 

848,294 
848,177 

848,552 
848,03* 
848,406 
848,359 

848,596 
848,442 
848,368 
848,610 
848,382 
848,601 
848,035 
848,265 

848,332 
848,256 

848,120 ; 

848,285 ! 



TRADE MARKS. 

Agricultural machines, certain, International 

| Harvester Company of America 

f Automobiles and parts thereof, Societe 
Anonyme Bes Anciens Etablissements 

Panhard & Levassor 

. Bakery products, cereal foods, and yeast, cer- 
tain, Citizens' Wholesale Supply Co 

I Bed and upholstery springs, Biamond Fabric 

Company of America 

j Beer, El »orado Brewing Co. 

Biscuit, fruit, National Biscuit Co 

■Books, law, American Law Book Co 

: Boots and shoes, leather, H. L. Purdy 

Boots and shoes, leather, Regal Shoe Co. . . . 
Boots, shoes, and slippers, leather, Paul 

B rothers 

Bread, I. R. Bergeron 

Bronze, manganese, Manganese Bronze & 

Brass Co 

Butter, creamery, Kirschbraun & Sons 

Buttons, tie clasps, studs, etc., link, Stern 

Brothers & Co 

■ Calcimine, Alabastine Co. 

Candy, National Biscuit Co 

! Canned fruits and vegetables, W. R. Roach 



The Choice of a Profession 

An address by President Southworth sent free on ap- 
plication to the Recorder's Office, Meadville, Pa. 

THE MEADVILLE THEOLOGICAL SCHOOL 

trains men and women for the present day ministry. 
Founded 1841 No doctrinal tests. Generous beneflciarv 
and scholarship funds. Fellowship for study abroad 
yielding $810, awarded annually to a eimap^t^nt trrudu- 
ate. Special lectureships, ^embtr of tlit Ani^rjtan. 
Committee for Lectures on tbe HLauyey -irf-itcnpioDS. 



INNER. TUBES 

will lanrely 

Obviate Tire Troubles 

STRONGEST TUBES 

Imported or Domestic 

PARKER, STEARNS • & CO. 

228 and- 229 South St., New York. V. S. A. 




Typewriter Bargains 

All Standard Makes 
815.00 to 865.00 

Most of these machines have keen only 
slightly used— are good as new. Shippea 
On approval. Don't buy a typewriter be- 
forewritinp us. We will give you the 
best typewriter bargains that can be 
offered. 

McLaughlin Typewriter Exchange, 
SU1 N. 9th St., St. Louis, Mo. 



Canned hash meat, 4. •emler 

Canned salmon, C. Schmitz & Co 

Car wheels, steel, Taylor Iron & Steel Co. 
Ch»c»late, cocoa, and taonbons, "Lucerna" 

AngJo-Swiss Milk Chocolate Co 

Cigar cakinets, Cooper & McKee 

Cigars, Fritz Bros. C» 

Cigars, Park & TiJf»rd 61,«I6 to 

Cleaners, carpet, cloth, and glove, Citizens' 

Wholesale Supply C» 

Clothing, certain, Heidelberg, W«lff & C»... 

C»al, Jewett Bigelow & Brooks 

Coffee and tea, W. S. Quinby Co 

Confectioners' paste for making candies. 

Mallow Cream Co 

Corsets, Madame Irene 

Cotton, cotton and silk, and cotton and wool 

piece goods, C. C. Copeland & Co 

Cotton piece goods, American Printing Co.. 

Custard powder, Ivimy, Limited 

• oils and toy animals, Rouech-Bowden Co... 

»ress shields, Omo Manufacturing Co 

Electric lighting outfits, decorative, Sterling 

Electrical Manufacturing Co.... 61,515, 
Electrical machines and apparatus, certain, 

Societe Anonyme' »es Anciens Estab- 

lissements Panhard & Levassor 

Erasers, india-rubber pencil, L. & C. Hardt- 

muth 

Fertilizers, Ashepoo Fertilizer Co 

Fertilizers, Craven Chemical C» 61,543, 

Fertilizers, Virginia-Car»lina Chemical C». . . 
Files and rasps, Henry Bisston & Sons.... 
Fire extinguishers, chemical engines, etc., 

American-La France Fire Engine Co.... 

Flour, wheat, Standard Milling Co 

Flour, wheat. Commercial Milling Co 

Flour, wheat, M. H. »avis 

Flour, wheat, P. Trent Co 

Food, poultry, Illinois Seed C» 

Foods, certain sea, E. T. Smith Co 

Furniture ptlish. Ly»n & Healy 

Games and sports, certain named goods used 

in athletic, Victor Sporting Goods Co.... 

Gelatin for use as food. J. & G. Cox 

Gin, H. R. Myers 

Gloves, leather, F. J. Raymond 

Gum, chewing, Soda Mint Gum Co 

Gum, chewing, »octor Wemm's Eucalyptus 

Cure C» 



61,612 

61.472 ' 
61,568 | 

61,615 . 
61 .622 ] 
61,625 ! 
61,516 : 

61,528 
61,555 
61,510 
6l,6»7 ; 

61.473 ■ 
61, 60* 
61,466 . 
61,616 

61,566 : 
61,482 - 

61,479 
61,476 
61,583 
61,490 
61,486 



61,502 | 

61,599 
61,504 
61,544 
61,549 
61,499 

61,494 
61,533 
61,554 
61,556 
61,571 
61,582 
61,596 
61,470 

61,492 
61,621 
61,586 

61,488 
61,532 

61,559 



N S ES 



Besides making all kinds of PHOTOGRAPHIC LENSES 
we manufacture to Order lenses of every descripr ion, including 
stereoscope, surgical instrument, lantern lenses, magnifying- 
mirrors, etc. Write for estimates and samples. We make 
35 different styles and sizes of 

PHOTOGRAPHIC SHUTTERS 
and our factory is especially equipped to manufacture fine 
small metalarticles of all kinds, furnishing the dies if de- 
sired. Estimates on application. 
WoIIensafc Optical Co., 292 Central Ave., Rochester, N. Y 



MAJESCO PHOTO' 



The new process for transferring any Photo- 
graph to any surface. Indestructible. Pillow 
Tops, etc. Can be washed. For sale by all 
dealers in Photo Supplies. Or sent to any 
. address on receipt of 25 cents, Sample on 
Satin Free. 

CHEMICAL ART CO., 
263 La Salle Street, - Chicago 



MILLS FORM MATERIALS. 

JOUR business is to make 

MACHINERY FOR GRINDING 
CRA1N, CRUSHING ROCKS AMD 
PULVtRIZINi ALI. HARD SUB- 
STANCES, WE HANDU, ALL 
KINDS OF MATERIALS FROM COT- 
TON 5EF.D 10 ROOTS AND HERBS, 

8T AN UNEXCELLED PR0- 

tlii. IF YOU WANT 

... .any kino or A 

kJMIU 0B GRINDING 

MACHINE, COME TO 

fUS AND V0U WILL 



AW STtLL SAVt 



fl«i WWWWttiv-'--- MONEY , 
¥!^m*T717MTi}vlJ t T y 0U WONT CH^ 1 ' 
SPROUT, WALDRON & CO. 

\M0!2? CATALOG W 4.) MUN.CY, Pa 



April 6, 1907. 



Scientific American 



303 




The Tame 

of the 

ELGIN 



Accuracy, reliability, durability — 
in fact every requisite of a perfect 
timepiece is expressed -when you 
mention the name — ELGIN. 

There are different grades of 
ELGIN movements at different 
prices. The G. M. WHEELER 
Grade ELGIN is "The Watch that's 
made for the Majority, " This pop- 
ular movement is finely adjusted; 
17 jewels; — a -watch that can be de- 
pended upon, at a popular price.. 
Ask to see the G: M. WHEELER 
Grade ELGIN in thin models and 
sizes so desirable for men and boys. 

ELGIN Watches of equal grade 
for ladies, at moderate prices. 

ELCIN NATIONAL WATCH CO., 

Elgin, III. 




A New 

and Better 

Kind of 

Soap 



THE WAY IT'S USED 



We alluseSoap, 
.and often many 
use the same cake 
of soap. 

Tbisis wrong — 
uncleanly, and 
positively unsani- 
tary. 

Bender's Liquid 
Toilet Soap and 
Holder gives each 
user Pure, Fresh, 
Clean. Individual 
Soap at each using. 
IV hat you use 
has never been 
used before — con- 
tagion and contamination of any kind are impossible. 

As you draw from the Holder only the quantity needed, 
there is absolutely no waste — rather, a 50 per cent, saving 
in your soap expense. 

BENDER'S 
LIQUID TOILET SOAP 

is made of only the purest ingredients, is most beneficial 
to the skin, and is delicately perfumed. 

Indispensable in cleanly h»mes. and a sanitary necessity 
in Hotels, Clubs, Public Buildings, Steamships, Parlor 
Cars, and all public lavatories. 

Sprinkle- top RpitU-.s, ■ - S85e. 

8uart Bottles, - 75c. 

endcr Liqui <1 Soap Holder, • *3. 00 

Write for illustrated circular. On sale at Drug Stores. 
Department Stores, or direct from 

Bender Mf g.Co. ,54 Land Title Bid g., Philadelphia, Pa. 



HOW TO MAKE MONE 1 . 

Send today for on r FREE boot and descriptive matt 
tellinjr all about the profits that call lie made in tl 
manufacture of rmcrete building blocks. With 
FRANCIS RLOCK MACUIXE any mac 
ordinary ability can make trom $□ to $15 a day. I 
capital or experience necessary. Building bloeks mai 
with the Francis Machine under the Berlin System ai 
guaranteed damp pr»o£, frost proof, fireproof, aud wi I 
" not crack or crumble. ContrnctovH ard builders in yoi 
town need your entire output. Facts and figures sho\ 
ing why you can make more money with a Franc 
ichme sent FREE. Write today. 
FRANCIS MACHINERY COMPANY, 
80? Chestnut Street, - - - St. Louis, U. S. A. 




Harrows, plows, seeders, rollers 
away Harrow Co 

Heaters and furnaces, gas 

jer Co 

Honey compounds, Gordon, Wolf anil Co 

Horseshoes, Chillington Tool Co 

Jars, fruit or preserving, Ball Bros. Gl 
I Mfg. Co 

Journal, weekly, Agricultural Publishing 
Co 

Knit hosiery and underwear, M, & C. 
Mayer 

Knitted undershirts and drawers, Roliischon 
& Peckham Co 

Lactoiacilline ferment, Ferment Co... 61, 560, 

Lamps, incandescent, General Incandescent 
1 Lamp Co 

Lamps, incandesce it electric, Franklin Elec- 
tric Mfg. Co 

Lead and zinc, combination of white, W. W. 

Lawrence & Co 

1 Leather, Ptister & Vogel Leather Co., 
I 61,572 to 
.Leather, C. A. Schieren & Co 

Leather blackings and dressings, Citizens' 
Wholesale Supply Co 

Leather foils, match cases, and pocket books, 
Weiss M'f'g. Co 

Leather, lace, American Lace Leather Co.. 

Legging, H. Jacob & Sons 

Linoleum, oil cloth, etc., varnish-like pre- 
servative for, G. N. Baker 

Magnetos, Bridgeport Specialty Co.. 61, 506, 

Malt extract, Ebling Brewing Co. 

Matches, friction, Union Match Co 

Matting, Atkinson, Mentze.r & Grover 

Meats, fresh, smoked, and cured, Charles 
. Roesch and Sons Co 

Metal manufactures, certain, Hibbard, 
Spencer, Bartlett & Co 

Metal plates and steel, Fried. Krupp Aktien- 
gesellschaf t 

Metals, bearing, Traka Metal Co 

Newspaper, monthly, Successful Farming 
Publishing Co 

Odometers, kilometer counters, and tachy- 
meters, A. Schneider 

Oil for certain named purposes, G. W. 
Cole Co 61,545, 

Oils, certain, Citizens' Wholesale Supply Co.. 

Oxygen generating apparatus, Roessler & 
Hasslacher Chemical Co 

Packing, metallic, Strong Machinery & Sup- 
ply Co 

Paint. J. Lucas & Co 

Paint and varnish, composition for remov- 
ing, J. Lucas & Co •. . . . 

Paper, drawing, Keuffel & Essex Co. .61,564, 

Paper f»r use in writing, printing, and en- 
graving, high grade, Parsons Paper Co., 
61,530, 61,587 to 

Pastry, certain, A. T. •ietz 

Pencils, lead, Eagle Pencil Co 

Porcelain articles, certain, Owen China Co.. 

Pork relish, \ M. Bodine 

Razors, Wm. Y,Y i--.L & Co.. 61,520 to 61,525, 

Rubber clothing, certain, Lawton & Hall... 

Saddle housings and pads, Smith-Worthington 
Co 

Salad dressing, catsup, and mince meat, 
Pressing & Orr Co 

Scrapers, soil, Wells-Jones Plow Co 

Seeds, grass, clover, and field, Illinois Seed 
Co 

Sewing machines, National Sewing Machine 
Co 

Shirt waists and shirt waist suits, I. Rand. 

Shirtings, Minot, Hooper & Co 

Shoes, ladies' leather, Clarke Bros. .61,541, 

Shoes, ladies', misses', and children's 
leather, Clarke Bros 

Shoes, men's, boys', and youths' leather, 
Clarke Bros 

Shoes, men's leather, Clarke Bros 

Silk, broad. J. S. Castell & Co 

Silk dress goods. Lehigh Valley Silk Mills . . 

Silks, broad, dress, and piece, J. Wana- 
makiu' 

Silks, dress, A. II, Sands 

Soap, Pompeian Mfg. Co 61,471, 

Soap. medicated. Ichthyol Gesellschaft 
CordE^s, Hermann! & Co 

Steel cast, B«hler Gebr. & Co., Aktiengesell- 
scha ft 

Stove polish,' ' J.' A. ' Wright ' & '60.' '.'.'..'... '. '. '. 

Teas, Button & Davis Co 

Thimbles. Stern Brothers & Co 

Tobacco, cigars, cigarettes, anil snuff, smok- 
ing, De Erven De We*. J. VaD Nelle.. 

Tool an* implement handles, wooden, Neuss, 
Hesslein & Co 

Toys, paper, M. A. Glen 

Type, Barnhart Brothers & Spiniler 

Varnishes an* japans. J. Lucas & Co 

Vault, sidewalk, door, an* window lights, 
American Bar Lock Co 

WashiDg machines an* wringers, Nineteen 
Hundred Washer Co 

Water motors, Edgar Manufacturing Co.... 

Wheat grits, Rugliy Milling Co - 

Whips, horse, G. C. Morgan 

Whisky, R. S. Strader 61,534, 

Whisky, lump Distilling Co 

Whisky, B. W. Le Compte 

Whisky, Delaney & Murphy 

Frelfcerg, Meyer & Co 

W. H. Jones and Co 

Star Distillery Co 

M. Salmon 

Whisky, Sample & Co 

Whisky, Straus, Gunst & Co 




61,589 
61,558 ! 
61,620 i 
61,570 
61,618 ! 
61,550 : , 
61,602 ■ 

61,591 

61,590 
61,519 

61,562 

61,513 
61,487 
61,485 
61,542 

61,552 

61,540 
61,539 
61,478 
61,484 

61,493 
61,491 
61,474 

61,465 

61,598 
61,500 
61,594 
61,613 

61,407 

61,569 
61,481 



lfyouare honest and ambitious write me today. 
a No matter where you live orwhatyouroccupatlon, 
;$ I will teach you the Real Estate business by mall; 
vt appoint you Special Representative of my Company 
;■' in your town; start you in a profitable business of 
your own, and help you make big: money at once. 
Unusual opportunity for men without 
capital to become independent for life. 
Valuable book and full particulars free. 

Write today. Address nearest office. 

NATIONAL CO-OPERATIVE REALTY CO. 

DEX, 104ft Maryland Building, Washluglon. 1>. 0. 

nl 1049 Athenaeum Elaildlng, Chicago, Illinois 




SCALED PROPOSALS. 

PROPOSALS FOR CONSTRUCTION. Etc. Office of 
x the Constructing Quartermaster, Fort BliBS. Texas, 
March 8th, 1907. Sealed proposal, in duplicate, for the 
.^inkirje: of a Uvelve-iiich tubular Lleep Well, i: if tailing a 
Deep Well I'umri uvisr fame : For erniHtrueti up. ji Deep 
Well Pump Shelter aud Trestle: hi i l.W,0f) Ma lion Steel 
Tank on a 70 foot Trestle, and furnishing and installing 
two 40 H. P. Boilers, at this post, will be received here 
until V4 M., June 3rd. 1907, and then opened. Applicants 
for plans and specifications must enclose a signed re- 
ceipt to insure the safe return of the same. Envelopes 
containing proposals Bhould lie endorsed " Proposals 
for Construction to be opened June 3rd, 1907,'' and ad- 
dressed to the Constructing Quartermaster. 



INVENTORS. P. Bellows 

I 299 Broadway, New York, can make the 
■ working: drawings of your inventions. 



Whisky. 
Whisky, 
Whisky, 
Whisky, 



LABELS. 

"Baking Powder," for liaking powder, Berlin 

' Laboratory 

! "Big Jane," for liaking powder, " Berlin 

Laboratory 

i "Bisco," for a liaking compound, Berlin 

Laboratory . . . '. 

"Corn Crystals." for a cereal food, Corn 

Crystal Co 

I "Good Luck," for cigars, 0. L. Schwencke 

, Lithographic Co 

."Just Right." for cigars, 0. L. Schwencke 

Lithographic Co 

'■Kafi'ee Klnlsch,' for coffee, Berlin Labora- 
tory 

'■Lion Washing Powder," for washing 

powder, R. II. Keagy 

Orela," for cigars, 0. L. Schwencke 

Lithographic Co 

Se-ba-go," for a carbonated beverage, R. 

R. Armstrong 

Scion's Export," for beer, Williams Bros. 

! Co 

I 



61.53T 

61.501 
61,498 
61.576 
61,567 
61.535 
61.563 
61,565 
61,579 
61,580 
61,584 
61,592 
61,609 
(il.fill) 
61,614 



13,424 
13,423 
13,422 
13,425 
13,418 
13,416 
13,421 
13,426 
13,417 
13,419 
13.42* 



LET US BE YOUR FACTORY 

WRITE FOR ESTIMATE ON ANY ARTICLE ' 

you want manufactured 
Stampings, Models, Exper. Work 

write for free booklet 
the close machine cv. stamping co. 

B70 Harnllton St., Cleveland, O. 



1 f U •™£3SiZJU@£& Corliss Engines, BrewerB 
9 IBj^flik) Bottlers' Machinery. THE VILTER 
Uk,A_> MFG. ('•.. 899 Clinton St.. Milwaukee, Wis. 



UfinCIQ A EXPERIMENTAL WORK. 

ITIUULLO Inventions developed. Special Machinery. 

E. V. BAILLARD. 24 Frankfort Street. New York. 

RUBBER- 

I PARKER, STLARNS& CO., 



Expert Manufacturers 
Fine Jobbing Work 

zzS. 229 South Str*et,New York 



STUDENTS' and Draftsmen's Library Club. 
Send for Catalogue and information as to buying 
technical books on easy termB of payment. 
Wm. T. Corns tock, 23 Warren St., New York 



MODEL'S rCWCAGO MODEL WORKS 

ESTABLISHED /867E& white for cm*iogu£ of modtl supplies^ 



College Men 
Wanted 



Profitable Summer Work. Perman- 
ent Employment If You Want It 

1,E want an energetic man or woman 
in every county to handle an extra- 
ct d i n a r y new book proposition. 
Nothing like it for big sales and big 
commissions. Write at once to 

THE REVIEW OF REVIEWS COMPANY 
13 Astor Place, Room 414, New York 



MANUFACTURERS 

I want to buy that part of your product that you can- 
not Bell to the regular trade, but would be good enough 
to sell at some price ; Name defects and sacrifice price 
" " "■ Address G. F. H., iS04 Gran* Avenue, Kan- 



O. P. 

BaB City, B 



1 



■^WRNreW-- *c- NK\Wnw«\y! 



El^.-.OVtid t<> IBS >111L SlTLTl't- 




S£TS Df CAaTINSE OF 

MODEL ENGINES 

- ■ a. , * 1 H±atf' SE'iO :0 * FDR 126 PACE 

! ft Sga.! 1 "^ ' ILL. CATALOGUE. 

lG£AR WHEELS. & PARTS CF MODELS 



Telegraphy 



Circular free. Wonderful 
automatic teaolier. astvlsa 
*^u». OMNIGRAPH 
(!()., r>i -:'.. 52, S» Curt- 
landt Si., Sew York. 



wire. INVENTOR 

Send us your models or drawings for our lowest prices. 

We can develop, perfect oi manufacture >»ur invention. 

MU>iHCr1 TOOL CO.. IU Mperu VUax. UudnruLii. (1. 



Are you interested in s»a Mini.? Model or Experimental 
work ? Our booklet. ^ntitliMi 

WHAT WE DO-HOW WE DO IT 



60 YEARS* 
EXPERIENCE 




Trade Marks 
Designs 
.... Copyrights &c. 

, Anyone Bending a Blceteh and [JescrlritiMi Kay 
ri"Jck]v ascertain our opinion free w-her.lier an 
invention iB probably patentable. Communica. 
tionB strictly confidential. HANDBOOK on Patents 
sent free.. «ldest agency for securing patents. 

Patents taken through Mniin & Co. recelva 
special notice, withouG c harg e, in the 

Scientific American. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific juiimn]. Terms, $3 a 
year; four months, $1. i^iLtibyal) newsdealers. 

MUNNMo. 3c:D '" d ^. N ew York 

Brooch Office. 625 I 1 St.. Washington,!). C. 



PRINTS. 

"? Fall 1907 Guess." for men's anil lioys' 

coats, vests, an* trousers, Ed. V. Price 

& Co 

"Fine Varnishes an* Japans," for varnishes 

an* japans, Bigelow Varnish Co 

"Jumped Into Favor From The Start," for 

whisky, Lanahan & Son 

'■Men's an* Boys' Apparel," for men'B and 

lioys' apparel, H. C. Lyton 

."Perry's Fashions for Spring 1907," for 

men's clothing, Perry & Co 

: "Rimless F,yeglass Snap," for eyeglass snap, 

Chapin & Hollister Co 

"Sapolin Powders for all Kinds of Gilding," 

for gilding powders, Gerstendorfer Bros.. 
"Who's Your Tailor?" for men's and lioys' 

coats, vests, and trousers, Ed. V. Price 

& Co 



1,940 
1,941 
1,93« 
1,938 
1,937 
1,935 
1,942 

1,939 



Specialties & Patents Bought ^"So Id 

American Commrree & Specialty Co., Inc., 95 Dearborn St., Chicago 



will be Bent to you on request. 
KNICKERBOCKER MACHINE WORKS, 
8-10-12 Jones Street, SeW York. 



Inc., 



flOVEL-riES & PATENTED ARTICLES 

HWhiiracTurea W! coriTswt wwis pes, srottt wckwek*. ■ 
e;B0WI6SU!KJ?PUMHIBftTO& WORKS; CtevEL-BWBi'O': ' 



DRYING MACHINES 



For all ltinils of gran- 
ular materials. S. E, 

■Worrell,Ha\.mibal,Mo, 



DTLEv STAMP CD. 

.Steel stamps, tetters tl figures. 

BFtl D G OP'OftT CONN. 



Experimental & Model Work 

Oir. <t advice free. Wm. Bardam & Son. 45-61 Rose St.N.T 

t We Have No Rent KffHS 

LABIHEK MFG. CO., Eola. 111. (near Chicago) 



MASON'S NEW PAT. WHIP HOIST 

for OutriEger hoists. Faster than MevatorB, and hoist 

direct from teamB. PaveB handling at le«B expense. 
Manfd. by VOLNEY W. MASON & CO.. Inc. 

Providence, R. I., U. S. A. 



! A printed copy «t the specification an* drawing 
nf any patent in th- foregoing list, or any patent 
■ in print issued since 1863, will lie furnished from 
! this office for It cents, provided the name and 
i number of the patent desire* an* the date be i 
I qlven. AddreBB Mono & Co., 361 Broa*way, New 
I fork. 

Canadian patents may now lie obtained by the in- 
ventors for anv of the inventions neme* in the fore- 1 
going ll.it. For terms »n* further^ particulars j 
i address Munn & Co., 



I Magical Apparatus. 

■ Grand Book Catalogue. »ver 700 engravings 
25c. Parlor Tricks Catalogue, free. 
MAKTINK.A & C».. Mfrs.. 493 Sixth Ave., New fork 



361 Broadway, New York. 



INVENTORS 

| model for low estimati 



We manufacture Metal Spe- 
cialties of all kinds, to order; 
larg estequipment; lowest pric- 
es. Send sample or FQ FF 
I model for low estimate an* best expert ad rice in CC 
THE EAGLE TOOL ••., Dept. A, Cincinnati, O. 




TYPEWMTEBSiAyis 



All the Standard Machines SOLD or RBNTKD ANYWHEF^ 
,at % to % M'f'r's puces. jPSTKENTAL AFl'LIED on price. 
'Shipped with privKcficof cxfiiniriiLthjij- Wntefor " Cat.' 1 
TYPEWRITER E3LFOKR31, 202 LaSalle Street, UUCAtiU 



LEARN WATCHMAKING 

We teach it thoroughly in as many months a Bit 
formerly took years. Does away with tedious appren- 
ticeship. Money earned while etudyiny. Positions se- 
cured. Easy terms. Bend for catalog. 
ST. LOC1S WATCHMAKING SCHOOL. St. Louis, Mo. 



STUDY, 



High-Grade 

nstruction by 

Correspondence 

EstahliB!ie*189a 



I AW 

I !■ ^■^B Prepares for 
BB1V ■ HH anv Stale. ThreeCourses: 
College, Post-Graduate act 
Business Law. Improved method of instruction. 

combining theory an<l practice. 

One student writes- ' 1 have learned m.re law 
in three months under s»ur instruction tnan 1 

learned in six months in a law office. 

APPROVED BY BENCH AND BAB 

Classes begin each month. Uniform rate of tui- 
tion. Send for our 48-page catalogue, in winch 
we give a synopsis of the rules for admission to 
the bar of the several States. 

Chicago Correipondence School of Law 
Reaper Slock. Chicago 
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Scientific American 



April 6, 1907. 




Rubber Pump Valves 

For Cold and Hot Water> Oils, Acids, 

Higfh Pressure Mine Service and for 

every pumping requirement. J- J- J> 

Mef hanical Rubber Goods of every description ,: 
of unsurpassed qualities, including BELTING, \ 
HOSE PACKINGS, Gaskets, Mats and j 
Matting, Tubings, Springs, Interlocking I 
Tiling, Emery Wheels and MOULDED and 
CUT SPECIALTIES for any mechanical 
and commercial device, ^t ^t ^t ^t ^t ^t jt 

NEW YORK BELTING & 
PACKING COMPANY, Ltd. 

91 & 93 Chambers Street, New York 



CHARTER 



Stationaries, Portables, Hoisters, Pump- 
ers. Sawing and Boat Outfits, Combined 
with Dynamos. 

Gasoline. Gas* Kerosene. 
Send for Catalogue. 
State Power Needs* 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 











Ail varietiesat lowesc prices. Beat Hatlroad 
Track an* Wagon or Stock Scale? made. 
Also 1000 useful articles, including Safe*, 
Sewing Machines, Bicyciee, Toots, etc. Save 
Lists Free. CHICAGO Scale Co., -Chicago, III. 



CRUDE ASBESTOS 



DIRECT 



PREPARED 
ASBESTOS FIBRE 

for Manufacturers use 



FROM MINES 

R.H.MARTIN, 

OFFICE, ST. PAUL BUILDING 

220 B'way, New York. 



You Can Actually Save 50% 

Our Special Price List (just issued) of used electrical material ! 
Shows you how you can actually save 50 per cent, on the cost of your f 
electrical material. This material, used in illuminating the famous ■ 
World's Fair Ty rolenn Alps (erected at a cost of ft],0«0,0«0 and the 
mammoth St. Louis Coliseum and M utile Hall, is really as good 
us new, ani will answer every practical purpose in electrical construction 
work. We •ffer at greatly reduced prices: Motois, 25 cycle, 3phase, 
220" volt, 1 to 35 H P, ; Incandescent Lamps, § 8 and 16 C.P.; Sockets; 
Insulated Wire in extra long lengths for interior and exterior wiring, in 
large quantities. 

Everything 1 Guaranteed and your Money Refunded if 
you are not thwrouirnly satisfied. References: Merchants' 
Laclede National Bank or any commercial agency. Get our price list 
today and save money. 



"All That the Name Implies" 

The Peerless is known in all lands — and everywhere 
its construction is approved by practical men, and its 
lines are admired by all who have eyes for proportion 
and finish. 

It is still more honored at home. In the special 
safety of its drop frame, in the peculiar comfort of its 
springs, in the luxury of its appointments, it is a de- 
light to the most exacting, both for social uses and 
steady touring. v 

Write to-day for our new catalogue "^|S 
■which fully describes the 1907 models. 

PEERLESS MOTOR CAR CO., 2447 Oakdale St., Cleveland, Ohio 

Member A. L. A. M. 



ST. LOUIS WRECKING 
8865 Manchester Ave., 



SUPPLY CO. 
Louis. Mo. 



the DIAGRAPH 

(Trade Mark Registered) 

The Improved Stencil Cutting Machine 

Is a savingof 90 percent in ynur^hirj- 
ing Department worth con tidy rirj^? 
Just a word will bring our free 
illustrated booklet describing the 
Diagraph and our " No Error " Sys- 
tem of shipping goods. 

American lHugraph Co* 
ION. Sflnimfl ShMwtp S(. I.nuK, V. S. A. 

Bausch & Lomb 




The Eureka Clip 

The most useful article ever invented 
for tbe purpose. Indispensable to Law- 
yers, Editors, Students, Banters, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
use* repeatedly. In boxes of 100 for 25c. 
To be had of all booksellers, stationers 
and noLton dealers, or of mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated Safety 
Pin Co., Box 121. Bloom field. N. J. 




KING 

Folding 

CANVAS 




BOATS 



Lighter, more durable than wood. Serviceable in salt water. 
Puncture-proof ; non sinkable ; can't tip over. A revelation in 
boat construction. Can be carried by hand, or checked as bag- 
page. When not in ^se, fold up into a package. Send «:. for 
CataUe, HO Engra^in-ts. KING FOLDING BOAT CO., 683 
West North Street, Kalamazoo, Mich. 




Toledo <MMM&^ OhftUSA 

T>t ' 2 G ^^bSm SB La Vulcan Place 

^ e ^canlronWorV^^: 



HOW TO REMEMBER" 

ivtiiivi'rcc to rt*d«rg Qt fit -a piil?iica.Einn 




no greater Intellectually 

1 memory. Easy, inexpen- 
c,, rr - 1! r\W' sive. Increases income; gives ready 
SUCtubi *-—- - memory for faces, names, business 
details, studies conversation; develops will, public 
speaking, personality. Send for Free Booklet. 
DICKSON MEMORY SCHOOL, 700 Kimball Hall, CHICAGO 



Microscopes 



I 



are used in the leading 
laboratories everywhere. 
If they were not the best : 
they would not be so uni- 
versally used. If you are 
about to buy a microscope 
for any purpose, write : 
first for a catalog of j 
Bausch & I,omb Micro- | 
scopes and Accessories. 

Bausch & Lomb | 
Optical Co. 

ROCHESTER, M -Y. 

NEW YORK BOSTON 
WASHINGTON CHICAGO 
SAN FRANCISCO. 



Hullins Pressed Steel Boats Can't Sink 




Casiest to Row Absolutely Safe 

Made of pressed steel, with air chambers in each end like a life boat. Can't 

leak, crack, dry out or sink — last a lifetime. Every boat guaranteed. The 

ideal boat for families — summer resorts — parks — boat liveries, 

Strong, safe, speedy, Write for our Catalogue of RowBoata, 

Motor Boats, Hunting and Fishing Boats. 

The W. H. Mulllas Co., 118 Franklin St., Salem. 



s. 




Supreme Among Small Cars 

Doesn't the fact that last year the sale of 
Cadillacs of the io horse power type ex- 
ceeded the combinedsale of any three models 
of other makes carry a pretty strong con- 
viction of superiority ? 

This record is a result of the wonderful 
efficiency of the Cadillac single-cylinder en- 
gine—a bit of mechanism so perfect in con- 
struction that it has successfully withstood 
the test of five years of severe service in 
thousands of cars. Thus while others were 
experimenting and chanpin^ we stuck to 
time-tried principles we kn^v were correct, 
until to-day there is absolutely, no question 
as to the supremacy of the 



Single-Cylinder 




It is the favorite 
among owners of large touring 
cars who want a thoroughly depend- 
small car for general utility purposes. 
It is the choice of those who know motor 
quality. Every day adds to its prestige and 
every day more forcibly proves that the 
Single-Cylinder Cadillac is THE IDEAL 
CAR for those who desire a motor vehicle 
which will afford the maximum of pleasure 
and service with the minimum of expense, 
the car which affords all there is in motoring 
— except the troubles. 

Model M— 10 h. p. 4-passenger Car (Straight Line of 

Victoria Body); $950 (Catalog M N) 
Model M Coupe-10 h. p. ; $1,200 (Catalog M -N) 
Model K— 10 h. p. Runabout; $800 (Catalog M-N) 
Model 0— 20 h. p. 4-Cyliuder Touring Car; $2,000 

(Catalog 0— N) 

Model H-30 h. p. 4-Cy Under Touring Car; $2,500 

(Catalog H- N) 

Prices F. 0. B. Detroit; lamps not Included 

Send for Special Catalog of car in which you 
are interested, as above designated 

.►CADILLAC MOTOR CAR CO., Detroit, Mich. 

Hei&lfrr Aeso. lAcemef. Ai'-to. MTrs. 




!:•;■; Motion Pictures 

NO EXPERIENCE !*£: CE S£ Aft? 
&i our Instruction Book and 

"Btlaljlt'.fiH Guldb' 1 tells alL We 
furnish Cuirvplete Outfits with 

Big Advertising Porters, etc. 
Hum ore us ;] ra:n ?_if br Lmful cif f:ui, 
travel, history, r^l^xm, Eeriiyer* 
ancc wfjrk and Fionas Illustrated. 
&::* m;n> rfizj iju it. ArltonllhilLg 
Op por tun it y in any locality for 
a man with a. t[it]c. mnziry ti>^i-oW 

m c :: u ri; h.fcr, , SC--UuL llCUiCS, IcdpC 

halls, theatres, etc. lilg profits each entertainment. (!Jthej5 
do it, why not you? It's C35y ; Kritc to ur. ,-iud we'll tell you 
ttojw. Catalogue 1 roe . 
fUUISGHMIT SUf V LY CO. 46? Chemkal Banl Bldd.. CHICAGO. 




I. H. C. 




JAG£R Marine 
4-Cycle Engines 

Skillfully designed and well 
built. Single lever control, com- 
bining automatic carburettor 
with spark advance. Develops 
wi*e speed range and reliability 
under most trying conditions 
Sizes B to60 h. p. Setid for catalog. 

CHAS. J. JAGER CO. 
281 Franklin, cor. Batterymarch St., 
Boston, Mass. 




OWN A FACTORY 

Make concrete building blocks. Large 
profits and permanent business. Small 
capital required at lirst and easily ex- 
panded as busin ess increases— The 

Pettyjohn Machine 

is the standard. 
Simple, caeap and 
thoroughly practi- 
cal. Sent on 
trial -fully 



guaranteed. 

"This equipment 
will convert a sand- 
bank intoagold mine." 
Particulars free. 



Tin: I'tM'XVJOJtx uu.,6is v s\ 




IVrj-t- HiHJtf, luil. 



The Wirt Pen 



Don't cry over 

spilled — ink 

_ / 



No more Ink troubles 
No more .soiled fingers 

The 

Paul E.Wirt Fountain Pen 

writes -witH non-.sicippin§ i-e§ulaHty 

Always Flowing Never Leaking 

Sole/ at alt tteaters 
Cafaleyue too tSfyfas on request: 
Box G 23 Bloomsbur§. Pa. 





Gasoline Engines 

are the outcome of a thorough study and application of 
the principles which underlie this class of powers. 
They are built to make certain response with abundant 
power to every call upon them, and at least operating 
expense, 

UHE GAS, GASOLINE or ALCOHOL. 

I. H. C. engines are built Vertical 
in 2 and 3 H. P., and Horizontal 
(Stationary and Portable) in 4, 6, 
8, 10, 12, 15, and 20 H. P. 

A demonstration and catalog with particulars, can be 
had by calling on 1. H. C. local agents. Or address the 
home office. 

The International Harvester Company of America. Inc. 

T € Monroe Street. Chicago, 111., V. S.A. 



THE AUT0-SPARKIR 

Ignition dynamo, for ga&oline engines and 
automobiles. 




DUNN 
Dept. T 



MACHINERY CO. 

Atlanta, Ga. 




15 to Ml Boutii CHatna Street. 



